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Abstra.t

Using the main gear from a Cessna 182 atrd the nose gear from a Grumman

AA1-B, (patent pending) a co,.mparison with the skd gear currently installed on the

TH-57 helicopters was conducted. The initial comparison was done using a structural

analysis program, GIFTS, to simultaneously analyze an~i compare the gear systems.

Experimental data was used to verify program results. Experimentl testing was

conducted for further code validation and analysis of each system's advantages and

disadvantages. While the benefits of a wheeled system merit further study, the system

analyzed requires modification to eliminate premature failure of the nose wheel

attachment tube.
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I. INTRODUCTION

A. PURPOSE

Aircraft in general and helicopters in particular have landing gear for a number

of reasons including:

"* Transmission of a portion of the landing loads to the airframe.

"* Aircraft towing.

"* Protection of the runway and taxiway surface from damage.

"o Absorption of landing and taxiing shocks.

"• Braking.

"* Providing for ability for ground maneuvering, (taxiing, take-off roll, landing roll
arid steeiing).

The current landing gear of the TH-57 can provide only the last two of these

functions due to its skid configuration (Roskam, 1986). Despite these limitations, the

Navy has historically conducted the training of all its helicopter pilots in the 1H1-57.

The landing gear is subject to the following loads (Roskam, 1986),

* Vertical loads from landing, autorotation, and taxiing.

o Longitudinal loads (most notably rotor engagement/disengagement loads).

o Lateral loads from crabbed landings and ground turning.



The question to be addressed in this thesis is whether the advantages of skidded

gear outweigh the disadvantages sufficiently for the Navy to adopt the alternative

system, which is a wheeled gear system.

B. THESIS OVERVIEW

The entire testing program was divided into five phases and culminated in the

comparison of the benefits and drawbacks of the old skid gear and the proposed

wheeled gear system. Based upon this comparison, recommendations were made for

improvement and incorporation into the TH-57 fleet,

1. Phase I - Analysis of Current Skid Landing Gear System

Using the Graphical Interactive Finite Element Total System (GIFTS)

structural analysis program, which is resident oin the Aeiunauimia Euginme1ing

Department computer system, an analysis was conducted of the stresses experienced

by each cross tube of the currently installed TH-57 skid gear in a level landing

configuration. These results were then compared with the Bell Helicopter Textron

experimentally measured results in order to establish the validity of the GIFTS

calculations.

2. Phase i1 - Analysis of the Proposed Wheeled Landing Gear System

"The candidate wheeled landing gear system consisted of the main landing

gear from a Cessna 182 and the nose gear from a Grumman AAI-B. The GIFTS

model procedure, estahlished and validated in Phase I, was repeated for the wheeled

gear configuration.

2



3. Phase Ill - Preparation and Calibration of Gear System for Testing

Strain gages were mounted near the points of the estimated maximum

strain as calculated by the GIFTS program. Once the gear system was instrumented,

calibration "as conducted under static conditions to ensure proper operation of all

equipment.

4. Phase IV - Static Testing

The candidate wheeled gear was loaded to failure in order to

experimentally determine the maximum trains at gear failure. The tests were

designed to match the GIFTS program conditions.

5. Phase V - Data Reduction

The data collected from the experimental tests were subsequently used for

the stress analysis. The primary goals in this phase included comparison with the

results from the GIFTS finite element model, identifying poss'ble weak points in the

gear system, and an analysis of the comparative advantages and disadvantages of each

gear system.

C. DESIGN CONSIDERATIONS

The prime design considerations for the wheeled landing gear included the desire

to use previously certified off-the-shelf parts. A fixed gear was chosen over a

retractable design for the reasons of simplicity, weight, and cost.



A tricycle gear was chosen over the bicycle optv', due to its inherent light

weight and bettr steering capabilities- The tail wheel gear typc was excluded due to

an undesirable high longitudinal attitud& while on the ground and the requirement for

extensive tail boom modifications.

With these factors in mind, the main gear of a Cessna 1 92 was chosen because

the gross weight of the Cessna was similar to the TH-57, and it could be attached to

the helicopter using existing mount points and hardware. The Cessna 182 gear did

require the addition of a sleeving cross tube. The Grumman AAI-B nose gear was

chosen for its strength and its ability to turn 65' either side of center.

Two structural deficiencies were discovered during testing, vhich required

modification of the original factory design with two welds and two machined parts.

Figures 1.1 to 1.3 are views of the helicopter with the wheeled gear installed with

Figure 1.4 showing the current skid gear and Figure 1.5 depicting the proposed

wheeled gear.

D. FAA REQUIREMENTS

"The Federai Aviation Regulations, section 29.471, requ:,res landing gear ground

load test conditions to meet the following criteria:

" The limit ground loads obtained in the landing conditions, as defined in 29.471,
mtst be external loads that would occur in the iotorcraft structure if it were
acting as a rigid body.

" In each specifie6 landing condition, the external loads nmust be in equilibrium
with linear and angular inertia loads.

4
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* The centers of gravity used during the testing must be selected so that the gear
system will have each element subjected to its maximum design load.

* For the specified landing conditions, the design maximum weight must be used.
A rotor lift may be assumed to act through the center of gravity throughout the
k:.'ding impact This lift may not exceed two thirds of the design maximum
weight (FARs. 29 473)

Two dynamic tests were defined in the FARs, however, dynamic testing is not

inclided in this thesis.

E. MILITARY REQUIREMENTS

Four existing documents dictate the requirements for the candidate wheeled

landing gear. The first is the Request For Proposal (RFP) which contains the special

requirements desired by the service. The second document is NIL-STD-1290A, which

indludes aircraft crash worthiness and energy Absorption criterion, acceptable crash

damage and the landing conditions for these tests

Drop tests are defined in MIL-T-8679 and MIL-S-8698(ASG). These documents

delineate ground loading conditions, yield strength for land rg, reserve energy

requirements, and specific landing test load conditions.

5
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Figure 1.1: Aircraft Aerial View
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Figure 1.2: Aircraft Top and Front View
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Figure 1.3: Alicraft Side View
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Figure 1.4: Current Skid Gear

Figure 1.5: Pfoposed Wheeled Gear System
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II. SYSTEM COMPARISON

A. COMPARISON CRITERION

The two landing systems were compared outlining advantages/disadvantages of

each. Modifications are suggested for the wheeled system with the goal of improving

its design. Many of the factors discussed are based on characteristics not finalized at

this stage of the wheeled gear's development and are intended as a marker for further

improvement or evaluation at later stages of the design.

B. PHYSICAL SYSTEM DIFFERENCES

1. Weight

The weights of the gears were computed using the MASS function in

GIFTS program. Only a pqrtion of the skid gear was available for weighing. The

GIFTS calculations of the weight of this portion of the gear was compared to the

experimentally derived weights The experimental and calculated weights compared to

within i2%, thus validating the MASS calculations. The assumption was made that

tile MASS calculations were coirect for the portions of the gear not available for

weighing. Changes were made in the wheeled gear mass data to add the wheels,

which were not modeled and lighten the nose gear fork, modeled in the computer as a

solid rectangular piece. The brakes, hydia.ulic lines, pedal extensions and associated

hardware at - not accounted for in the weights.

10



"The MASS function calculated skid gear weight as 25.5 lbs and the wheeled

gear weight as 142 lbs. For the TH-57B (basic weight 1875 lbs), this weight penalty

of approximately 125 lbs (excluding the brake assembly) would not be a major factor,

as it increases the takeoff weight to approximately 3020 lbs. For the TH-57C (2050

ibs basic weight) this weight becomes more critical allowing a baggage payload of

approximately 5 lbs. (Two pilots- 400 lbs, 91 gallons fuel - 620 Ibs, standard day).

2. Effects on Center of Gravity

Again using the data from the MASS function, a spread sheet was created

to compute the center of gravity. Starting with two CG locations (WL 53.5, STA

114.5 and WL 56.5, STA 105) the effect of the skid gear was subtracted and the

wheeled gear added. The new CQ locations were WL 3!.b, SIA 1i4.5 and WL 54.6,

STA 105.4.

Longitudinally, the helicopter CG was not affected by the new gear, but

vertically the wheeled gear lowered the CG by almost two inches.

3. Brakes

Brakes will contribute to the improved taxing characteristics inherent with

a wheeled system. The brake system was not available for this investigation and so no

further discussion will be made of the brake components.

4. Towing

The skid gear configuration requires add-on ground handling wheels and a

standard towbar for ground towing. The wheeled gear -ystem requires only the towbar

11



for ground towing. The gear tested was not configured for a standard tow bna, but the

configuration should neither pose any problem nor require a major modification.

C. PERFORMANCE FACTORS

1. Drag

If the landing gear tubes are modeled as constant diameter cylinders, an

approximation for cD, and thus an approximate drag value, can be determined

(Anderson, 1991). (The wheels of the wheeled gear are modeled as two additional

cylinders and their drag added to that of the tube's drag.) Using this simplification,

the drag for the wheeled gear was 11% greater than that of the skid gear. The final

drag study- will hve to take into account the advantages and disadvantages of the

proposed additions of wheel and strut farings which were nct modeled in this study

2. Static Roll Over

The static roll over angle of the , kid gear equipped TH-57 is 31'. The

wider footprint and lower CG of the wheeled system will increase the roll over angle

to 350 at a CG of WL 54.6, STA 101. At this forward CG with the tricycle gear, a

forward left or right attitude at touchdown will reduce the roll over angle to 27,;

however, this is an unusual flight condition which is unlikely to be encountered,

Figure 2.1 illustrates the roll over angle computation method.

12



Figure 2.1 Static Roll Over Angle

3. Ground Resonance

As shown by Coleman in 1943 (Coleman, 1943), a two bladed helicopter

is not susceptible to ground resonance irrespective of a skid or wheeled gear

configuration.

4. Nosegear Loads

A normal force of not less tha'., .08 times takeoff weight is required for

adequate nosegear steering (Roskam, 1986). With slightly over a quarter of its weight

on the nose wheel (CG aft) the steering wheeled system meets this requirement. This

ratio is similar to the Navy's other tricycle geared helicopter, the 11-46.

13



5. Shimmy

The positive trail angle of the wheeled design inherently results in reduced

gear shimmy (Roskam, 1986). A complete analysis of any wheeled gear shimmies

should be performed during experimental taxi tests of the aircraft mounted hardware.

6. Turn Radius

The skid gear equipped helicopter must hover to turn. As shown in Figure

2.2, the turn radius of the helicopter using the hover-to-turn technique is nine feet less

than the ground turn provided with the wheeled gear system.

Li-7

20'9"

Lii=

Figure 2.2: Turn Radius
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I1. ANALYSIS OF CURRENT GEAR SYSTEM

A. PURPOSE

The goal for this series o' simulations and experiments was to generate and

validate the use of a finite element model (using the GIFTS program) for the skid

landing gear system. The results from Bell Helicopter's experimental testing of each

crosstube of the TH-57 gear was obtained and compared with the deflections computed

for the same loading conditions simulated in the GIFTS model.

B. GIFTS PROGRAM RESULTS

The GIFTS program is a versatile tool for use in a variety of structural

applications including; animation, model generation, frequency response static analysis,

steady state harmonic response and thermal stress analysis. GIFTS consists of

different specialized modules, or processors, that run independently of one another.

The BEAMCS module, for instance, generates the cross sections of elements that later

in the BULKM module are given length, position in space and material properties.

The model generation files used in this study, which may be identified by the *.SRC

"file name extension, are contained in Appendices A arid B.

1. Model Generation

Appendix A contains the ASCII inplit data files for the GIFTS model

generation of the individual crosstubes. Each crosstube was positioned so that

15



assembling a complete landing gear could be accomplished with the addition of the

skid tubes. The model dimensions are those of the skid gear used on the TH-57, OH-

58A and the civilian 206A-1. The crosstubes are made of AL7075-T6. The material

properties were taken from the Alloy Digest (Alloy, 1973). Poisson's Ratio was

computed from the given values of Modulus of Elasticity, E, and Modulus of Rigidity,

G, using the formula:

G- EG= E
2( 1+v)

2. Program Results

Appendix D contains the program output from the GIFTS model. There

are two pages devote. d to each ltoad%'Ai..g condi"tion "in ,,dentlica1 formats. Tables D*-!

give the loads applied to the model. Tables D*-2 give the principal stresses for each

element. Tables D*-3 are the deflections of each point shown in Figures DI-1. Bell

Helicopter's data contained only the deflection of the center points, point 56 on the

forward crosstube and point 5 1 on the aft crosstube. Figures D*-2 are the deflected

crosstube, and Figures D*-3 are the crosstube with the magnitude and deflection given

by arrows.

Figures 3.1 and 3.2 compare the deflections of point 56 for the forward

crosstube and point 51 for the aft croqstube respectively versus the values obtained by

Bell Helicopter. As shown, there was excellent agreement up to a load of 1550 lbs

per mount point or 3100 lbs per crosstube. At this point the principal stresses

16



exceeded the yield stress of the material, requiring nonlinear analysis, which was not

perfornmed in this thesis.

3. Conclusiotis

The GIFTS simulation results compared favorably with the Bell Helicopter

experimental data through the region of linear behavior- Fidelity is lost only after

reaching the yield stress of the material.

17
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Figure 3.2: Aft Crosstube
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IV. COMPUTER MODELING OF WHEELED GEAR SYSTEM

A. PURPOSE

The GIFTS computer model was used to duplicate the experimental loading test

conditions used for the wheeled geat system. The model calculations were then

compared to the experimental data The intent was to use the experimental data to

validate the computer simulation to the practical limits of testing for the single test

structure (failure) and the limited experimental apparatus.

B. MODEL

"•A •.pdix B contain,, the ASCII .inpt data files for the wheeled gear system

model.

1. Nomenclature and Element Location

Figures 4 1 to 4.12 show the gear nomenclature and element location.

Figure 4.1 is a view of the entire gear without the tires. The right and left

sides of the gear are those that woutd be on the right and left of a person sitting in the

pilots seat From the lower left of the figure, the solid two piece rectangle is the

modeled nose wheel fork which is also pictured in Figure 4.2. The tube going from

the nose wheel fork up is referred to as the nose wheel attachment tube, and is also

shown in Figure 4.3. Joining the nose wheel attachment tube to the torque tube is the

T bracket, best seen in Figure 4.4. Extending back from the torque tube are the two

19



longitudinal tubes, enlarged in Figures 4.3 and 4.5. The longitudinal tubes are

secured to the cross tube by the longitudinal attachment bolts, appearing again in

Figure 4.6. Extending from these junctions., duplicated in Figures 4.7, and 4.8 are the

gear legs, expanded in Figures 4.9 and 4.10, which end with the axles.

Figure 4.1: Computer Simulation of Wheeled Gear System

Figure 4.2 illustrates how elejews 96 and 95 extend into the junction of

element 130 and 131 making up the nose wheel fork. From Figure 4.4 the T bracket

can be better visualized. Element 102 is the upper end of the nose wheel attachment

tube, while element 103 is the base of the T bracket. Elements 105 and 104 make up

the right and left sides respectively of the T bracket, where elements 115 to 1 20 are

the portions of the torque tube sleeved inside the T bracket

20



,97

Figure 4.2: Nose Wheel Fork and Nose Wheel Attachment Tube

Figures, 4.3 and 4 5 are the left and rigzht longitudinal tubes respecztivey

Figure 4.6 is the center portion of the aft gear. Elements 157 to 159 arid

154 to 156 make up the right and left longitudinal bolts respectively. Elements 141

and 132 are the last elements of the longitudinal tubes. Elements 85 to 88 are the

solid Joining rod inside the cross tube held in place by the hollow ends of the gear

legs. Elements 70 to 77 form the center portion of the cross tube, while elements 53

and 54 are the last elements of the right gear leg. Elements 55 and 56 are the mirror

images of elements 53 and 54 for the left gear leg.

Figure 4.7 Is the horizontal portion of the right gear leg. Flements 63 to

70 are the right end of the cross tube while the remainder ef the elements pictured

foirn the gear leg. The same structure is evident in Figure 4.9 where elements 77 to

21
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Figure 4-3: Forward Portion of Gear
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Figure 4.4: T Bracket
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Figqire 4.6: Center Aft Crosstube
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84 are located on the left portion of the cross tube and the balance are on the it gear

leg. Figures 4.9 and 4. 10 show the right and left gear legs and axles respectively.

'2
3

38
29

34
25 3

26

217

Figure 4.9: Right Gear Leg

Figures 4.11 and 4.12 are the right and left joints of the forward end of the

longitudinal tubes with the torque tube. Elements 152, 153 and 150, 151 make up the

bolts securing the longitudinal and torque tube together. These joints are modeled as

the intersection of two tubes rather than the gear's bent longitudinal tube sleeving over

the outer ends of the torque tube.
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Figure 4.10: Left Gear Leg
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Figure 4.11: Attachment Point of Right Longitudinal Tube and Torque Tube
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Figure 4.12: Attachment Point of Left Longitudinal Tube and Torque Tube

2. Model Assumptions and Differences

A number of simplifying assumptions were required by the GIFTS model.

The assumptions included.

"• The welds on the forward portion of the longitudinal tubes were not modeled.
As an approximation, the intersection of two tubes was used.

" The nose wheel fork was modeled as a solid rectangular piece of 4130 Steel
(Alloy Digest, 1988). Deflections in this piece were unlikely to occur prior to
plastic deformation of outer portions of the structure and thus this simplification
was acceptable.

"* The solid plugs in the center of the aft portion of the longitudinal tubes, through
which the bolts run were not included in the computer model

"* The spacers on the aft bolts were excluded from the model

"• The tires were omitted from both the computer model and the experimental
wheeled gear test apparatus

"* The axles were modeled as rectangular and circular segments and did not include
the attachment hardware
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"* The tapering of ti-! gear leg was modeled as seven constant diameter sections.
Fach section's diametcr was different from the next, approximating a tapered
tube.

" The simulated loads, were applied directly at the helicopter attachment points. In
the test structure, thie !oads were applied at a box beam structure which in turn
transmits the loads to the wheeled gear via the gear attachment points.

" All sleeved components were modeled as fixed point loads and were thus not
allowed to move in relation to each other. This assumption was acceptable
because under the loading conditions tested, the bolts used in the gears assembly
similarly limited movement-

" Compound curves, (one curve in each gear leg and two in the nose wheel
attachment tube), were modeled as simple quadratic.

" The gusse;ts on the attachment tube between the torque tube and the nose wheel
attachment tube were not modeled.

" All bolts were modeled assuming 6150 steel (Alloy Digest, 1955) rather than the
VlaUe "0 szeel used in the gea7 c ru~tIs1.

C. LANDING TEST RESULTS

In accordance with the test plan in Appendix C, landing simulations were

conducted using the GIFTS software. The data was grouped by aircraft CG location,

vith each run increasing the weight from the previous run until the structure was

loaded to aircraft maximum gross weight and are contained in Appendix F. Included

in each data set was the load placed at each mount point, the displacement of points

31 and 110 and the normal and shear stresses at the seven locations corresponding to

the strain gage locations on the actual gear.

ih" experimentally derived wheeled landing gear results will be discussed in

Chapter VI.
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Where dhe GIFTS tests were not duplicated with experimental data, a survey ol

the failure points was conducted. This information was valuable because it would

contribute to inspection criteria of the gear after a hard landing. Knowledge of the

critical portion of the gear. where failure may occur when the aircraft was subject to a

hard landing, allows for appropriate inspections of the gear and warning of the need to

replace if warranted.

1. Different Center of Gravity Locations

Five different center of gravity locaxions were chosen for GIFTS software

simulations. The centedine center of gravity was located along the centerline of the

aircraft laterally and was midway between the fore and aft longitudinal CG limits, at

STA 110. -the other four wt;e ciu f iuces '-y--- - .. .c lateral ,,i lonritudinal

limits. Aft, right refers to the CG location of STA 118, LAT -7, aft, left was located

at STA 118, LAT 8, forward right was placed at STA 101.5, LAT -7 and forward left

was situated at STA 101.5, LAT 8. Figure 4.13 p;esents the test CG locations.

Figures 4.14 and 4.15 show the CG limits of the TH-57 B/C.

Four inches outside the limits shown in Figures 4.14 and 4.15 was chosen

as an extreme condition based on the fact that if the helicopter was flown in any of

these conditions, the control authority of the aircraft would be insufficient to

compensate and all landing loads normally experienced would be less than te.ted here.

The gear was modeled without the tires to keep the computer simulations

similar to the configuration of the experimental gear apparatus.

The data from these tests appears in Appendix E.
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Figure 4.15: Longitudinal CG Limits

2. Single Point Landing

In this series of GIFTS simulations a load of 3200 lbs was placed at one

mount point while the other three remained at zero. The intention was to simulate

conditions associated with a single point landing.
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Since this test was not duplicated experimentally on the physical gear, of

interest here were the computer predicted locations of stresses exceeding those of the

Von Mises yield stress.

Only one element, numrb.r 103 shown in Figure 4.3 reached 100% of yield

stress in every CG location except the aft left one. This was validated experimentally

when the gear failed at element 103 while testing the forward right CG location,

3. Landing with Obstacles

This test also was not experimentally duplicated and so the results

presented here will also emphasize the predicted locations of failure. The aft right CG

location at 3gs was investigated. Four configurations were modeled:

* Nose Wheel Fork Elevated

* One Axle Elevated

* Both Axles Elevated

* Nose Wheel Fork and One Axle Elevated

An elevation of 7.5 inches was used because at this height the raising of

one axle would move the CG outside the lateral CG limits and the static roll over

angle of the helicopter would be reached.

In all four configt---tions, element 103 was the first to fail and occurred

when the helicopter weighed approximately 3600 lbs. The result led to the conclusion

that a moderately hard landing with a wheel suspended on an object or lowered into a

32



depression would cause a bending of the nose wheel attachment tube and the

possibility of the main rotor tip path plane striking the ground.

Elements 18 and 19, near the outer end of the gear legs, were the next

ones to fail in all four cases Since this did not occur until the helicopter was subject

to a 2g landing, the effect of their failure would be secondary and unlikely to be a

primary cause of collateral damage

D. TOWING

No comparable experimental towing test was conducted on the actual gear. Of

primary interest for the GIFTS tests were the stresses the gear would be subject to if

towing was attempted with the brakes locked. The first concern was, whether any

element experienced stresses exceeding the yield stress and second, the magnitude of

deflections

For the GIFIS test, the model was loaded to the maximum gross weight at the

cet.terline CG and a force of 1470 lbs was applied to the nose wheel fork. A force of

1,7u lbs was derived using a coefficient of friction, p, of .6 corresponding to that of

locked brakes on concrete and a pt of 05 for the nose wheel, which does not have

brakes (Nicolhi, 1954) The calculations appear in Appendix C, the test plan.

Table 4 I contain. typical results from element 103, the only element predicted

to exceed yield strength XL P-1 is the X distance divided by the length, L, of the

element ihus an X/L of 0 0 is the beginning of the element Striiger locations start at
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the top of the element and are numbered counter clockwise. The % yield stress

column is the percent yield stress computed by the von Mises method.

TABLE 4.1 VON MISES FAILURE CRITERION

X/L STRINGER %YIELD STRESS X/L STRINGER %YIELD STRESS
PT. PT.
0.00 1 8.12% 0.50 5 8.12%
0.00 2 89.63% 0.50 6 110.25%
0.00 3 127.05% 0.50 7 155.15%
0.00 4 89.63% 0.50 8 110.25%
0.00 5 8.12% 1.00 1 8.12%
0.00 6 92.28% 1.00 2 125.56%
0.00 7 129.71% 1.00 3 177.94%
0.00 8 92.28% 1.00 4 125.56%
0.50 3 8.12% 1.00 5 8.12%
0.50 2 107.59% 1.00 6 128.22%
0.50 3 152.49% 1.00 7 180.60%
0.50 4 107.59% 1.00 8 128.22%

Figure 4.16 shows the deflection of the gear as a solid line, with the dotted line

indicating the undt flected condition. The nose wheel fork was predicted to

experience the grtatest displacement of 4 inches forward, while the rear gear legs

dropped by 2 inches. The torque tube was predicted to be 2.3 inches lower. The

axles were spread out by one inch.
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V. STATIC TESTS OF WHEELED GEAR SYSTEM

A. PURPOSE

Static testing was performed on the wheeled gear system to validate GIFTS

results so additional testing could be accomplished by simulation with a degree of

confidence.

B. THE TEST RIG

"The gear was assembled (without tires) and placed on stacked I beams. A box

beam structure, weighing approximately 150 lbs, shown in Figure 5.1, was placed on

top of the gear. The box beam was equipped with four TH-57 landing gear mounting

brackets for attachment to the landing gear At each of the box beam's four corners,

was an eyebolt and from which was hung a series of shackles, a turnbuckle and a load

cell (Dillon Dynamometer). Each set weighed from 12 to 15 lbs. The load cell was

in turn mounted to the floor. Tightening of the four turnbuckles produced a downward

load on the box beam structure thereby loading the gear to the desired weight and CG

location. The test rig is shown in Figures 5.2 and 5.3. Figure 5.4 depicts the elements

where the strain gages were located.

C. GEAR MODIFICATIONS

The wheeled gear configuration tested here was the third design. The first

design tested had 14.5 inches, vice the 4.5 currently, between the rear longitudinal
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Figure 5 A: Box Beam Load Applying Structure

Figure 5.2: Test Rig Front View
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Figure 5.3: Test Rig Side View

Figure5.4: ~ern ElemeCntan' Strain Gages
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mounting points. Whea this design was loaded to 3200 lbs (aft right CGC! a deflection

in the aft crosstube exceeding five inches was experienced, and the crosstube itself

was bent. In addition to shortening the crosstube, to minimize the deflection, a 4130

steel rod (1 1/4 inch diameter) was sleeved into existing holes in the gear legs for

additional support.

The gear for the first two tests had the longitudinal tubes mounted under the

crosstube ard the torque tube and secured by one vertical bolt through both tubcs.

This arrangement still exists on the aft crosstube, shown in Figure 5.5, to ensure

adequate clearance of the undercarriage of the aircraft.

During the second set of tests, the grade 8 steel bolts securing the forward end

of the longitudinal tubes were bent. Element 1i12 which was csebi to Ohis poirnt

experienced a stress of -1.05E4 psi with the yield stress being 6.33E4 psi. The

simplifications made in the computer model resulted in inadequate prediction of stress

in the bolts.

To correct this deficiency, the gear was reconfigured with a cap piece welded on

the end of the longitudinal tube and then sleeved over the end of the torque tube as

shown in Figure 5.6. This configuration was used for the remainder of the tests.

D. RESULTS

1, Preliminary Results

Differences in the predicted results vs the actual results, examined prior to

the plastic deforinaticn of the bolt, were thought to be related to the inability of the
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axles to move freely. Therefore, for the remainder of the tests, the axles rested on 1/8

inch sheets of teflon.

2. Defective Gages

The 450 strain gage of the rosette at element 81 was damaged durirng

installation and the 45' strain gage of the rosette at element 100 was damaged during

testing. The remaining strain gages of those rosettes were inadequate to obtain a valid

com7par'son with the predicated stress values. The data from element 100 is shown in

Figure 5.7.

Maximum Principal Stress t Actual

8.OOE+o4 U Predicted

5.OOKE+G.4
4.00E+04

I 3.00E+

S2.00E+04 a a
1.00E.-04 a

O00E400 cl---.. L- - 1 4.-,-. 4 - ,_ -4 -4 o-- Y -4 -t -

Load (lbs)

Figure 5.7% Element 100, Aft Right CG Locaton

3. Elements 100 and 105 Results

Rosettes at elements 1 t', 105 and the lateral strain gage from element 74

were measured by the SB-10 Switch and Balance Unit and the P-3500 Strain Indicator

and the balance of the rosettes at elements, 44, 66 and the 450 and longitudinal strain
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gages of element 74 were measured by two BAMis. Test gear is described in detail

in Appendix C.

From the results in Figures 5.8 to 5.11 for elemert 112 and Figures 5.12 to

5.15 for element 105 it appeared a problem existed with the P-3500 in reading the

higher microvoltages The Pave- exhibit expected results at lower loads and good

correlation with the predicted results, but at higher loads they appeared to achieve a

maximum value.

During trouble shooting, a decade box was wired in parallel with the

compensating resistor and the P-3500 indicated the correct valucs. The P-3500 and

the SB-10 were also verified to correctly measure the strain.

4. Element 74

During the trouble shooting, the decade box was also used to check the

BAMIs readings. Instead of the expected 1000 microstrains, values of 225 to 650

microstrains were obtained. Consequently all results taken from the BAMI's were

multiplied by the appropriate gain factor. The resulting data was better than the

uncorrected readings, where test values differed from the predicted values not only by

magnitude but by sign.

Element 74's corrected results indicated it experienced stresses beyond the

yield stress of 6.33E4 psi at all five CG locations as shown in Figures 5.16 and 5.17.

Because no permanent deformation of the element was observed, it was hypothesized

that the erroneous data was a result of the previously discussed problem with the P-

3500 and/or the gain factor associated with the BAMI readings.
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Figure 5.8: Element 112, Aft Right CG Location

Mitnimum Pilacipal Street

0.006.00 t 4 -4-4- 4 1 - 1 1 -1 1 4- - I-i-44- -- I -• 4 I 4 4-[ -- F 4 -4 -4 -- 1 -4 I 4-4

-.. D00403 J

-1.100E 04 3 w a U • S

-t.SOE4(O

I -2. 00.O04

-2.50E404 r0

-3 00)E404 o o

-.1 50E104 * ActisI
Li Predldledi

Load (Ibs)

Figue 5.9: Element 112, Aft Right CG Location
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Figure 5.10: Element 112, Aft Left CG Location
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Figure 5.11: Element 112, Aft Left CG Location
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Figure 5.12: Element 105, Aft Right CG Location
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Figure 5.13: Element 105, Aft Right CG Location
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Figure 5.14: Element 105, Aft Left CG Location
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Figure 5.15: Element 105, Aft Left CG Location
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Figure 5.16: Element 74, Aft Right CG Location
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Figure 5.17: Element 74, Aft Left CG Location
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5. Elements 66 and 42

No meaningful conclusions are drawn from the data taken at element 66

due to the scatter exhibited in Figures 5 18 and 5 19. While the minimum principal

stress ,,alues for element 42. presented in Figuies 5 20 to 5.23, compared favorably

with the predicted values and general trends were observed in element 66's results the

questionable validity of the gain factor precludes a meaningful discussion of the

correlation between the predicted and actual stresses.

NJniamun Principal 6tress

I OOE403

00 I0 U ' i .g~"!
00E 4,001 1. 4 *4 1 i 4I 4 4 f 1Ac uai

[• sAcual15 OOC- 0 2
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I 5OE*03 rJ 11

-2 004E03
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Figure 5.18: Element 66, Forward Left CG Location
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Figure 5.20: Element 42, Centerline CG Location
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Figure 5.23: Elemient 42, Aft Right CG Location

6. Deflections

The deflections for the aft right CG load case are presented in Figures 5.24

and 5.25. While computer model simulation simplifications contributed to the

difference between the actual and the prelicted values, the majority of the difference

was caused by inability of axles to slide freely on the teflon sheets.
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VI. CONCLUSIONS

A. SELECTION CRITERION

1. Agility

The wheeled gear system provides significant land-based and maritime-

based operational benefits over the skid gear system. Movement of the aircraft on

board ships for maritime use is simplified without the requirement to attach the

removable wheels. Similarly, during land-based operation, movement on remote

locations of the field or at fields with limited support becomes much easier. The

drawbacks of the enhanced ground agility is the necessity for ensuring the brakes are

locked for shipboard landings to prevent rolling. Considering these factors, the

advantages of wheeled gear outweigh the disadvantages.

2. Aircraft Modification

Despite the use of off the shelf equipment, the addition of a wheeled year

system does require some aircraft modification. Aircraft modifications include:

* The addition of brake pedals.

* The addition of pedal linkages and hydraulics.

* A small horizontal movement of the center of gravity of less than one inch.

* Finally, a vertical lowering of the center of gravity of the aircraft by
approximately two inches.
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The first three changes arc. minor and should pose no problems. The

change in vertical CG location will enhance ground static stability but the effects upon

the aircraft dynamics stability warrant further study.

3. Taxiing

Moving from the parking ramp to the point of takeoff with a skid system

requires air taxiing. Wheeled ground maneuvering is inherently more safe ,nd the

reduced downwash associated with wheeled maneuvering leads to a reduction of

ingested foreign objects in the aircraft engines.

4. Footprint

The wider footprint of the wheeled gear system w:.i1 improve lateral

stability. 'This is offset by the decreased stability in :he directions of 45' either side of

the nose.

5. Strength

In its present configuration, the weak nose wheel attachment tube will

cause the aircraft to pitch forward during a sufficiently hard landing. While a level

attitude would cause the least collateral damage, a forward pitch would preserve the

tail rotor, whose high ro;ational velocity has the potential for inflicting lethal damage

upon impact.
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6. Weight

The increase in the weight is a definite liability to the wheeled gear

system. The greater weight will require a proportional increase in the other aspects of

the gear system to offset this disadvantage.

7. Tail Stinger Clearance

The unloaded wheeled gear increases the tail stinger clearance by five

inches. This condition should be reexamined after any modifications to the nose

wheel assembly and upon installation on the helicopter. While additional clearance is

beneficial, the effects of changing the landed level attitude should be investigated.

B. CONCLUSIONS

The inability to make quantitative analysis of stresses experienced by the

wheeled gear system does not preclude the realization that the wheeled system has

merits that make it worth further investigation. Because plastic bending occurred in

the nose wheel attachment tube, additional testing should not be conducted until this

weakness is addressed. Upon completion of the test plan in Appendix C, a

determination of applicability to Navy applications can be made.

C. RECOMMENDATIONS

The following recommendations are made for improvement of follow-on testing:

• As can be seen in pertinent figures in Chapter V, the gear did not experience
hysteresis. Future testing need only record data as the gear is being loaded.

54



Refine the computer model to reduce the simplifications listed in Chapter III to
improve the GIFTS simulation.

Reload the wheeled gear system to 3200 lbs and measure the microvoltages
generated by the gages.

Select gages for further testing whose optimum operating range include the
measured microvoltagcs.

Measurement equipment should have undergone recent calibration and be
capable of measuring the expected microvoltages.

Relocate new strain gages at expected areas of high stress determined by new
GIFTS model simulation.

Setup a new test rig to include application of the loads by hydraulics force and a.
load measurement system accurate to 10 lbs.

Load mount points independent of each other so the load at one mount point
does not apply a force to another mount point, or pull on the test rig fi-om a
single point coincident with the CG.

Have the gear rest on a level surface that allows movement of axles with
minimum friction.
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Appendix A

KPOINT 129.85,10.0,31.28
S FWD CROSSTUBE 37
S PTS I AND 7 ARE AT CENTER. OF 12971,4.0.37 2
SKID TUBE, NOT END OF S LEFT SKID TUBE
CROSSTUBE 5I
1 62.52,4.0,-37.2
72.42,4,-37.2 52
2 136 92,4 0,-37 2
7273,11 68,-31.28 S RIGHT SKID TUBE
3 61
73,18.3,-15.3 62.52,4 0,37.2
8 62
73,18.3,-132 136.92,4.0,37.2
4 99
73,18.3,0.0 0,0,0
9
73,18.3,13.2 ELMAT,4
5 $ MATERIAL I (AL7075..T6), SHEAR
73,18.3,15.3 MODULUS DEFINED
6 I
72.73,11.68,31.28 73000,10.4E6,.368,2.616E-4
7

72.42.4,37-2 LETY
$ AFT CROSSIUBE BEAM2
$ PTS 31 AND 37 ARE AT CENTER OF $ FORWARD CROSSTUBE
SKID TUBE, NOT END OF $ MATL I, CROSS SECTION I
CROSSTUBE 1,1
31 CARC,bO
129.71,4,0,-37.2 L13
32 1,2,3,10,1
129.85,10.0,-31.28
33 33
130,16.62,-15.7 L.57
70 5,6,7,10,1
130,16.62,-13.125
38 37
130,16.62,-10.25
34 SLINE,10
130,16.62,0 L38
39 3,8,3,1
130,16.62,10.25
71 99
130,16.62,13.125 L84
35 8,4,3,1
130,16.62,15.7
36 99
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L49 5
4,9,3,1

$ LEFT SKiD TUBE
99 IETY
L95 BEAM2
9,5,3,1 1,3

SLINE,10
99 L51 I

5 1,1,2.1

$ AFT CROSSTUBE
LETY 99
BEAM2 L131
1,2 1,31,4,1
CARC,I0
L3133 99
31,32,33,10,1 L3152

31,52,2,1
1

L3537 99
35,36,37,10,1 $ RIGHiT SKID TUBE

L617
7 61,7,2,!

SLINE,10 99
L3370 L737
33,70,3,1 7,37,4,1

5 99
1.7038 L3762
70,38,3,1 37,62,2,1

5 99
L3834
38,34.3.1 END

5
13439
34,39,3,1

5
L3971
39,71,3,1

5
L7135
71,35,3,1

57



$ BATCH FILE FOR LOAD CIRCH
$ BOUNDARY CONDITIONS I
SUPP,I s OUTER RADIUS, INNER RADIUS (IN)
8/9/70/71// s FORWARD CROSSTUBE
SUPL,2 1.125,985
LII/LI5 3 /L3I52/L617/L737/L3762// s AFT CROSSTUBE
SUPP,3 2
4/34/H 1.125,969
SUPP,4 s SKID TUBE
8/9/70/7 1/I 3

SUPP,5 1.5,1.435
8/9/70/71//
SUPP,6 END
8/9/70/711H
$ APPLIED LOADS

LOADP,2
8
-1
9
-I
70
-1
71
-1

MASS

END
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Appendix B

S OUTER RADIUS, INNER RADIUS (IN) 5,66
CIRClt s NOSE FORK
S BEAM FROM I TO 8 TAPERS 688 RECIS

$ TO tO19
I 6.3 25
88, 563 $ BOLTS
2 CIRCS
36, 563 20
3 21
85. 563 $ JOINING ROD
A 22
34. 563 I 25
5 S A XI LS
58. 563 RECTS
6 23
80, 563 2 0.625
7
4,.563 CIRCS
8 24
1 0.563 5
S BEAM FROM 10 10 12 TAPERS IIN
$ TO 875 END
II
5.563
s POINT 12
12
75,563
s POINT 13
13
99,.563
s JOINING TUBE
14
I 125,1 0
$ NOSE WIIEEL AVrTACIIMENr TUBE
15
45,609
$ NOSE T BRACKET BASE
16
75,.745
s NOSE T BRACKET CROSS PIECE
17
75,.75
s TORQUE TUBE
19
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$ OUIER RADIUS, INNER RADIUS (IN) 5,66

CIRCH $ NOSE FORK

$ BEAM FROM 1 10 8 TAPERS 688 RECTS

$ 101.0 19

I 6,3 25

88..563 S BOLTS

2 CIRCS

36,.563 20

3 21

85 563 $ JOINING ROD

4 22

34,563 I 25

5 $ AXILS

58,.563 RECTS

6 23

80,.563 2.0,625
7

4.563 CIRCS

8 24

i.0,563 5

S BEAM FROM 10 TO 12 TAPERS IlN

$ TO .875 END
II
5..563
$ POINT 12
12
75,563
$ POINT 13
13
99._563
$ JOINING TUBE
14
1.125,1.0
$ NOSE W1HEEL ATTACHMENT TUBE
15
45,609
$ NOSE T BRACKET BASE
16
75..745
$ NOSE T BRACKET CROSS PIECE
17
75, 75
$ TORQUE TUBE
18
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KPOINT 0.25 92,.8 2
$ LEFT GEAR 29 1O8

0.21 92,-9 5 62 22.22 72.0
-6 5.11 25.42 95 19 109

2 0.25 92,-10 30 56 97,25 61.0
-1 43,13 36.18 06 20 $ TORQUE TUBE
3 0,2592,-1455 110

-4 61.15 47.15 06 32 55,26 72.0
4 - 2S.25 45,-I5 6q III
-3 71.17 58.31 17 21 55,26 72,-17
5 - 4 .25 32.-l6 89 112

-3 28.18 64.29 22 22 55,26 72,-13 125
6 -I 85.22 04,-22 95 113
-2 90,11) 56.27 52 21 55.26 72.-I5 75
7 -2 R0.19 56,-27 52 118
-1 8-(.22 0-4.22 95 2.1 55.26 72A.4 5
8 -3 28,18 64.-29 22 11t
- 49.21 32,%6 89 ",'k 55,26.72,4 5
33 -3 71,17 5R.-31 17 114
- 25,2S 4.5.15 69 26 55,26 72,15-75
9 -4 61,15 47,-35 06 115
0.2.5 92.1.4 55 27 55.26 72.13 125
1o -. 4. i.3 36,-38 96 16n
0.25 92.10 30 28 55.26 72,17
14 -6 5,11 25,.-42 81, $ NOSE WHEEL
0.25 92.) 5 s CENTER TUBE FORK
IS 31 120
0.25 92.8 2 0.25 92,0 80 75,6 75,0
II $ NOSE WHEEL 121

0.25 02,6 78 AT f-ACHMENT TUBE 79 75,6 75,0
12 101 122
0.25 92,3 25 79 75,5 12.0 70 75_6 75.0
34 102 S LONGITUDINAL.

0,25 92,2 25 79 75,G 37,0 TUBE ATTACHMENT
13 103 BOLTS

0.25 92.1 25 79 75,12 3"7,0 50
s RIGtFY GEAR 104 0,26 92,-2 25
16 79.14 37,0 51
0.2592.-! 25 117 0.2341,-2 25
35 78 5.15 37,0 52
0,21 92,-2 25 105 0.22 03,-2 25
17 77 75,16 37,0 60
0,25 92,-3 25 106 0,26 92,2 25
Is 76 08,17 75.0) 61
0.25 92,-Ir 78 107 0,23 41,2 25
30 63 75,21 87,0 6'.

61



0,22.01,2.25 (6150) 10,14,3,1
70 I
55,24.72,-15.72 $ MATERIAL 2 99
72 (4130) 1L1415
55,25 72,15.75 2 14,15.3,1
80 9.7E4,3E7, 302,7 324E.4
55,27.72,15.75 $ MATERIAL 3 99
82 (4340) L1929
55,25.72,15 75 3 19,29,3,1
$ AXILS 2 07E5,2 95F7. 304,7 324
130 E-4 99

-6 5,8.75,42.85 $ MATERIAL 4 L2930
111 (4140) 29,30,3.1
-6 5,8.0,42.85 4
132 1.48E5,2-9E7, 303,7 324E- 99

-6.5,8 25A8.35 4
140 $ GEAR LEGS $ TAPERED
.6 5,8 75,-42.85 LETY SECTIONS
141 BEAM2 LETY
-6 5,8.0,-42.85 $ CURVES BEAM2
142 $ MATERIAL I, CROSS $ MATERIAL I CROSS

-6.5,8.25,-48.35 SECTION 8 SECTION I
S ONIT., U~'D!NAL•1 !, o I, "

TUBE FWD POINT CARCIO SLINE,10
71 L89 L12
55,26.72,- 18. S 1 8,33,9,3,1 1,2,3,1
8!
55,26 72,18.15 99 99
$ L2021 112728
LONGITUDINALI.TORQ 20,32,21,3, I 27,28,3,1

UE TUBE JOINT
75 99 99
55,26.72,-14
76 s UNTAPERED LETY

55,26.72,-19 IIORIZONTAL (PT 9 TO BEAM2

85 10) S MATERIAL I CROSS

55,26 72,11 SLINE,10 SECTION?
86 L910 1,2
55,26 72,19 9,10,3,1 SLINE,I0

$ REFERENCE L23
POINT 99 2,3,3,1
99 L1920
0,0,0 19,20,3,1 99

L2627

ELMA r.4 99 26,27,3,1

$ MATERIAL I LI0I4
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99 LETY BEAM2

BEAM2 $ MATERIAL I CROSS

LETY $ MATERIAL I CROSS SECTION 12

BEAM2 SECTION 6 1.12

$ MATERIAL I CROSS 1,6 SLINE,10

SECTION 3 SLINEIO0 L121I

1,3 [67 12,11,3,1

SLINF- E 0 6,7,3,1

L34 
99

3,4,3,1 99 1,1817

L2223 !8,17,3,1

99 22,23,3,1

L2526 
99

25,26,3,1 99
.ETY

99 LETY BEAM2

BEAM2 $ MATERIAL I CROSS

LEUTY $ M.AIEKIAL 1 CROSS SECTION 13

BEAM2 SECTION 7 1,13

$ MATERIAL I CROSS 1,7 SLINE,iO

SECTION 4 SLINE,10 L1234

1.4 L78 12,34,1,1

SLINF,I0 ,,1,33

L45 
99

4,5.3,1 99 L3413

12122 34,13,1,1

99 21,22,3,1

1.242' 
99

24,25,3,1 99 1,1635
16,35,1,1

99 LETY
BEAM2 99

LETY $ MATERIAL I CROSS L3517

BEAM2 SECTION 1I 35,17,1,1

$ MATERIAL I CROSS IlI

SECTION 5 SLINEJl 99

1,5 LIl115

SLINE,IO 11,15,3,1 S AXIL BRACKET

L56 
LETY

5,6,3.1 99 BEAM212

L3018 $ MATERIAL 3 CROSS

99 30,18,3,1 SECTION 23

[_2324 
3,23

23,24,3,1 99 SLINEiO
Li 130

99 LETY 1,130,1,1
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99 11,12,3,1 $ CURVE

LI30131 $ MATERIAL 3

130.131,1,1 99 CROSS SECTION 15

L1213 3,15

99 12,13,3,1 CARC,10

L28140 1103117

28,140,1,1 99 103,104,117,4,1

L1331

99 13,31,3,1 99

LI40141 L117106

140,141,1,1 99 117,105,106,4,1
L3116

99 31,16,3,1 99

$ AXIL ROD 99 $ STRAIGHT

LETYI LI617 'ýLCTION

BEAM2 16,17,3,1 SI.INE,10

$ MATERIAL 3 CROSS LIO!121

SECTION 24 99 101,121,2.1

3,24 [1718
SLINE,10 17.18,3.1 99

LI30132 1121102

130,i32,ii 99 12!,!02,2,1
L1830

99 18,30,3,1 99

L140142 L102103

140,142,1,1 99 102,103,2,1
L3029

99 30,29,4,! 99
L106107

$ JOINING TUBE 99 106,107,3,1

LETY
BEAM2 s JOINING ROD 99

$ MATERIAL 2 CROSS LETY L107108

SEC FION 14 BEAM2 107,108,3,1

2,14 1,22
SLINE,10 SLINE,l0 99

LI514 L3534 L108109
5,14,4,1 35,34,5,1 108,109,1.1

99 99 99

L1511
15,1 i,3.1 $ NOSE WHEEL $ NOSE WHEEL

ATTACHlMENT TUBE ATTACIHMENT TUBE

99 LETY SLEEVE

LI H 2 BEAM2 LETY
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B3EAM2 99 51,71,101
$ MATERIAL 2 CROSS LI 10118
SECTION 16 110,118,4,1 99
2,16 L611
SLINE,10 99 61,81,10,1
L108110 L119110
108,110,1,1 ! 19,110,4,1 99

99 99 $ LONGITUDINAL
L11911 5 ATTACHMENT BOLTS

$ TORQUE TUBE 119,115,4,1 LETY
CROSS PIECE SLEEVE BEAM2
LETY 99 1,20
BEAM2 1,115114 SLINE,I0
$MATERIAL 2 CROSS 15,114,4,1 L70113
SECTION 17 70,1 13,1,1
2,17 99
SLINE,10 L114116 99
1118110 114,116,4,1 L11372
118,110,1,1 113,72,1,1

99
99 99
L! 10!!9 $ NOSE Wh1FL. 1.90114
110,119,1,1 FORK 80,114,1,1

LETY
99 BEAM2 99

$ MATERIAL 2 CROSS LI 1482

$ TORQUE TUBE SECTION 19 114,82,1,1
LETY 2,19
BEAM2 SLINE,10 99
SMATERIAL3 CROSS L120121
SECTION 18 120,121,1,1 LETY
3,18 BEAM2

99 2,21
SLINE,10 L121122 SLINE,10
1,111113 121,122,1,1 L5035
111,113,4,1 50,35,1,1

99
99 99
L113112 $ LONGITUDINAL L3551
113,112,4,1 TUBES 35,51,1,1

LETY
99 BEAM2 99

L112il8 2,1? L5152
I ..,I 18,4,1 SLINE,10 51,52,1,1

L5171
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99 I6.I.I

L6034
60,34,1,1 99

L8186
99 1,86.1,1
L3461
34,61,1,1 99

99 END
L6162
6 1,62,1,1

99

$

LONGITUD)INAL/TORQ
UE JOINT
LETY
BEAM2
2,18
SLINE,10
L75113
7 1, 1 133,1, 1

99
LI 13111
113,111,1,1

99
1,11171
111,71,1,1

99
L7176
71,76,1,1

99
L85114
85,114,1,1

99
LI 16114
116,114,1,1

99
LI11681
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$ BATCH FILE FOR LOADBC
$ BOUNDARY CONDITIONS
SUJPP,l
15/30/113/1114//
SUPP,2
17.2/132/142/!
SUPP,3
31/110//
SUIPP,4
15/30/113/1114//

15/30/I 13/1 14//
SUPP,6
15/30/1 13/114//
$ APPLYING LOAD
LUAADP,2
15
-I
30
-I
115
-I
112
-I

MASS
END
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Appendix C

Static Testing Program for
Advanced Controled Motion Enterprises Landing Gear

Experimental Test Series One - Landings

Eaips The first experimental tests will be under static conditions to determine the
deflections and strains experienced by the gear when subject to various conditions modeling
those encountered during landing.

Considcrations The helicopter being modeled is the TH-57 B/C currently in use by
the Navy as a primary helicopter trainer. The civilian equivalent is the Bell 206A-1.

Test A - Landing at Different Weights

Considerations The weights were chosen ::o simulate a normal landing, a 2g and a 3g
landing. The impulse associated with the landings will not be recreated here.

The load at station LAT 4, STA 106 is out of limits because the AFCS off aft eg limit
actually moves forward from station 114.2 at 2350 lbs to 111.4 at 3200 lbs.1

The 4 inches outside the longitudinal and lateral cg limit was chosen as an extreme
condition because if the helicopter was flown in any of these conditions, the control authority
would be insufficient to compensate and all loads experienced would be less than those
expenenced in normal flight.

The tests will be conducted with the :.res removed, so deflections will be strictly
those of the gear structure. The gear will be supported by bearings located at the tire mount
points on the axles.

D•.t Weights duplicating those induced by a helicopter weighing 3200 lbs
(max gross weight) (Table I), 6400 lbs (Table 2) and 9600 lbs (Table 3) will be used. The
ioads are in the following format.

Right Left
Rear Pt Rear Pt

Right Left
Front Front

The center of gravity (cg) will be varied to simulhate longitudinal and lateral limits
(AFCS OFF, Max Gross Weight) and 4" beyond these limits. The structure will be loaded at
the four helicopter attachmeat points.

Loads will be applied in 200 lb even increments and unloaded in 200 lb odd
increments (up at 200, 400, 600, down at 500, 300, 100) to determine if the gear is subject to
hysteresis.
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Test It - Landing with Nose Wheel beflected

Description Table 3 provides test conditions used to model the gear with the nose
wheel placed at 45' deflection.

Test C - Single Point Landing

Description Each mounting point will be subject to 3200 lbs while the others remain
at zero.

Test D - Landing with Obstacles

Considerations Raising one wheel mount will simulate experiencing landing with one
wheel on an obstacle, or landing with two wheels in a depression. Raising two wheel mounts
will simulate one wheel in a hole or two wheels on an obstacle.

For this test, the center of gravity is simulated at 56.4 WL, Station I 10.1 and
Centerline. The 7.5 inches that the wheel mount(s) is(are) raised will move the center of
gravity out of either the longitudinal, the lateral or both limits.

Description At 3200 lbs (Table I), three tests will be conducted where one wheel
mount at a time wiii be raised 7.5 inches, followed toy imrc i.is w,,u, 'two whieel m"Gans at
a time will be raised 7.5 inches.

IExperimental Test Series Two - Towing

Pgr.osl This series of tesms will be to determine the strains and deflections
experienced by the gear when subject to towing loads.

aonside ations The modeled coefficients of friction (lt) are the largest values the gear
is expected to experience and are thus the limiting case.

For BRAKES OFF, tt will be .10 created by a wet grass ,urface. For BRAKES ON,
concrete has the greatest et of .6. The nose wheel has no brakes and on concrete the pt will
be .05.'

The weight used, 3200 lbs, is the aircraft maximum gross weight and the center of
gravity will be simulated at Station 112, Centerline.

The formulas used are those applied to the case of static friction. Dynamic friction
coefficients will be in effect once the gear is rolling, but must first be subject to the greater
forces resulting from overcoming static friction.

69



Calculations

T + r... Ft,maon Ff=P, W

T Force applied by towing
=t*W,, 4 2'lJ'Wý F, Force due to friction

W, =weight on nose wheel
W = weight on main wheel

BRAKES OFF (Wet Grass) BRAKES ON (Concrete)

T = .1*823 lbs + 2*.1!189 lbs T .05*823 lbs + 2".6"1189 lbs

=320 lbs 1468 lbs

Description These weights will be applied at the towbar attachment points.

Equipment

Strain Gages

CFA- i 3-250OUN-3 50

Resistance 350 0 ± 3%
Gage Factor (at 75' F) 2.12 ± .5%!o
Lot Number R-A48AF21

Strain Measuring Gear

SB-l0 Switch and Balance Unit
Property Code 00096, Measurements Group. Inst Div Raleigh, NC
Calibrated June 18, 1986

P-3500 Strain Indicator
Calibrated July 7, 1986

BAM Is (Two of them)
Serial Numbers 2751 (013423 - USN Old Serial H) and Unknown

(013422 USN Old Serial 0)
BSG6s (Two of them)

Serial Numbers 2269 and 1948
Ellis AsSociales, Pelham, NY

Load Measuring Gear

Aft Right
Dillon Serial Number 27495
Calibrated Feb 21, 1992 From 100-5000 lbs ± 25 lbs

Aft Left
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Dillon Serial Number 28964
Calibrated Feb 21, 1992 From 100 - 2500 lbs ± 50 lbs

Forward Rigti•-
Dillon Serial Number 27600
Calibrated Feb 21, 1992 From 50 - 2500 ibs ± 10 !bs

Forward I.eft
Dillon Serial Number 27601
Calibrated Feb 21, 1992 From 50 - 2500 lbs ± 10 lbs

Calibration Performed on MTS 55 kip Testing Machine
Comment,, Do Not allow Load Indicating Needle to Push

Max Load Indicating Needle
Tap all Faces to Settle Readings

Information from the TH-57 A/B NATOPS.
2 Nicolai, Leland M. Fundamentals of Aircraft Design~ METS. Inc., San Jose, CA I1954.
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3200 IsN

STA\LAT -7 Centerline a _

1945 585 485 2040
Its 520 155 130 545

1040 1040

560 56060

1230 370 310 1290
101.5 1230 j 370 310 1290

6400 Ibs

STA\LAT Centerline

3990 1165 970 4080

1040 310 260 1090

2080 2080
I10 1125 1125

2460 740 615 2585
101.5 2460 740 615 2585

rrleong u-di ation vs Lateral ,tiaion -

9600 lbs

STA\LAT -7 Centerline 8

5000 1750 1455 5000
118 1556 465 390 1630

3115 3115
II0 1685 1685

3690 1110 925 3875
3690 1110 925 3875

r a b l e 3 . .o n g ii d in ao v s L a eSa taio n -
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Appendix D

PRINCIPAL STRESSES
ENVELOPE

ELE STS m

NO. PT. S'i1
1 1 -2.4285E+03
2 1 -4.6579E403
3 1 -7.2997E03
4 1 -1.0306E404
5 1 -1.3617E+04
6 1 -1.7168E+04
7 1 -2.0886E404
8 1 -2.4707E+04
9 1 -2.8569E204

10 1 -2.8569E404 -

11 1 -2.4707E404
12 1 -2.0886E+04
13 1 -1.7168E04 I--V
14 1 -1.3618E+04 Mel
15 1 -1.0306E+04 MY

17 1 -4.6579E+03
18 1 -2.4285E#03
19 1 3.1201Et04
20 1 3. 1201E+04 Figure DII: Point Localion
21 1 3.1201E*04

22 1 3 .120 1F+0 4

TAble D1.2.- Principal Stresses 3

Table DI.: Applied Loads

DISPI.ACEMENT INFORMATION
POINT U V w RX PY PZ

1 0.000E+00 0.000E400 -9.317E-01 7.011E-02 0.000E÷00 0.000+E00
3 0.000E$00 -1.309E200 2.475E-16 4.059E-02 0.000E+00 0.000Et00
5 0.000E*00 -1.309E400 -2.420E-16 -4.059E-02 0.000E#00 C.0006+00
7 0.002E+00 0.0002400 9.317E-01 -7.011E-02 0.000E+00 0.000F400

8 0.000+E00 -1.3892400 2.143E-16 3.523E-02 0.O00E+00 0.000E400
9 0.000+E00 -1.389E400 -2.088E-16 -3.523E-02 0.000+E00 0.000E400

35 0.000+E00 -1.078E-01 -7.475E-01 6.985E-02 0.000Eý00 0.000E400
36 0.000E+00 -2.353E-01 -5.782E-01 6.903E-02 0.O00Et00 0.000EE00
37 O.000E-00 -3.791E--0l --4.273E-01 6.754E-02 0.000E200 0.000C.00
38 0.000E+00 -5.352E-01 -2.976E-01 6.529E-02 0.000Ef00 0.000E,00
39 0.000E+00 -6.9841-01 -1.911E-01 6.223E-02 0.000E200 0.000E'00
40 0.000E+00 -8.635E-01 -1.089E-01 5.827E-02 0.000E200 0.0006400

41 0.000+E00 -1.024E200 -5.083E-02 5-337E-02 0.000E00 0.000E,00
42 0.000E200 --1.1752+00 -1.550E-02 4.749E-02 0.000F+00 0.000E400
43 0.000E400 -1 .175F+00 1 .550E--02 -4 .749E-02 0 .000E00 0.000E,00
14 0.000E+00 -1.024E+00 5.083E-02 -5.337E-02 0.000E+00 0.000E100
45 0.000E400 -8,635E-01 1.089E-01 -5.827E-02 0.000E100 0.000E'00
46 0.0004E00 -6.985E-01 1.911E-01 -6.223E-02 0.000Et0O O.000E'00
,17 _0002E+00 -5.352E-01 2,976E-01 -6.529E-02 0.000E400 0.0006100
10 0.0002400 -3.791E-01 4.273E-01 -6.754E-02 0.0C0E0E0 0.000E,00
49 0.000+E00 -2.353E-01 5.702E-01 -6.903E-02 0.000E4Q00 .0004E00
50 0.000E`00 -1.07RE-01 7.475E-01 -6.985E-02 0.000E100 0.000E100
51 0.0092E00 -1.622E+00 0.000E+00 6.397E-10 0.000E+00 0.000E400

Table D1.3: Defleclions
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71 71 1

it OCC 1

Pigure DI.1: Deflected Cro•stube

jo~c~c 53r-

t|gure D|.: Crosstube Deflections Indicated by Vectors
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FPRtNCJIPAL STRP,5SE.3,

ELFE ST R ~~
NO). pT'. 511

1 1 -3,2364S403 5,

2 1 -6 2107F:,03

11 1 -9.7:3111703
4~ 1 -1 .3741Et4 I
53 1 -- 1. 815 7 F4Ol

c --. 2890E'04t I -2.78461,#04
1 -.3.2,.43Ei04

9 1 -3.0093F,40
10 1 -3.80'9"F104
11 1 -3.294$1;'04
12 A -2.7849E~404,a.
3 3 1 -2 YJ8O~OFlM-

14 I 1 -1.0157r,404 
T-rdr

15 1 -1 .3741E r)' ;-

16 1 -9.7332E403

1ý 1 4 .1t02E'40___
2) 4 .1602F,01 w DIA: P oint Locn:,on
21 1 4 .1 602F 01
22 1 14 602940: 4

T*lile flIA: Applied Loadi

Vt T3F'1.ArtFfT INFutP4AT ION
I O.0C101'00 0.UOUE400 -1.242E400 9.318E -02 0.OO0E+00 0.00') 103 O.UOOE'00 -1 .745E+00 3.25BE--16 5.411E-02 ,.DOOOEAOO 0.O0001O0O
5 0.000l2DOQ -1. 715E400 -3.227E-16 -5.413E-02 O-.00UE400 O.CQOC0OO
7 0.OlDV40C00 0.QU0E;400 1.242C40O -9-34OFE-02 0.OOOEtUO G.OQ9F;'OU
8 O.OOOFAO'40 -1.853F400 2.841IE-16 4.6983E-02 O.OOOEQO0 0.OOOEI0O
9 0.OU..1jE400O -1.853F,#00 -2.761E-16~ -4.6961,-C2 0.00OL400 O.0O006,00

35 0.OOCE;400 --.1.J38E-01 -9. 967P,-O1 9.3J1 U-02 0.00O0E00 0.00OL0~0O
36 1 .OOUE'I I -3.138F>O1l -.1,11 -IF 1 9.,203F-02 0.OOOIE'0O C.OOOE'001 1

37 .00(1E406 i1140 -50E-01 -. 647C,-^1 7.770102 0.0009'00 0J.000E',100

3V 41 .O0E400 -7136Ea-'U0 -3.96 -01 8709E6102 0.0001>00 6.wour-ioo
4? 0.000F,400 -9.1.SC'0 -2.CCCE-) 82 .3297-02 0.0001>00 0.0001>00

4) 0.U001>00 -1~6'02.0661>0U2 -6.332C2-02 0.0001>00 O.CGUE00'f
44 G.0006400.0 6.77YE-02 -7.116F,-02 C.000E-01) 0.OOQ:UO
45 0.1)(A4,400 .151> 1 .452E-,') -7.7701,-02 U.OUOE'400 0.0OOL''J0
16 O.0' tOQ 40 - 9 513L - 01 2 547E-01 -e .29 7 F- 0.00UOU1#>00 OcOUF:'400
41 0 . IOE 100 *7 . I 6k,-01 3.-96 M-01 -0 . 70 6r-02 0.OUOU,00 0 0001:'CO)
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V-
PRINCIPAL STRESSES~

ENVELOPE M
EYE STR
JO . PT. Sil -

1 1 -4.0476E403aJ~

4 1 -1.7176E404
5 1 -2.2696E404
6 1 -2.t3613EtO,
7 1 -3.1811E404
8 1 -4.1179Ef04
9 1 -4.7616E401

10 1 -4.76166t04 T
11 1 -4.i179E401 TW-
12 1 -3.8]iF<ýO4
13 1 -2.86i3E404
1 1 1 -2.2e9!ýE404 RE

'5 1 -1.7176rt'04 '
16 1 -1.2166E*04 MmI
17 1 -7.7634F403

38 1 --0.0475CI03
19 1 -5.2003F.$04 ______ ___

2U 1 5.2C02FE(:4 iuc11:PntLaio
21 1 5. 2002E404iut ~t ontLcto
22 1 5.20026s04

Table tJI,: Prillcipal Stresses

Table Dii: Applied Loads

V)7SP,AC-FI1F?JT INFORMATION
tJ VPX Pl P7,

1 GC-DG? COUý4C -1.553E400 l.1SSF-91l i.0OOE6O0 0.OOJOE.00
3 0.0?213E00 -2.1021-40)0 41 U59E-16 6.7ME-02 O.00'W'#0O O.COIOE'00
5 C.OOOQF106 -2 102E;#00 *-4.u42E-26 -,-*7C66t 02 O.00OC0t0 O-OOOE'00
7 0. OC')if.00I, C. u(IO:Orj I ,55 3E4 0') -1..169E'U1 O.uoor'fCO O.Oo4o
6 GOO0F.' v -2 .310,4 0) 3.517E-16 5 .8?.7 2 OOO.U0:00 0 .OuOF:00
9 .0U'). 'OI0 -2 .31F1 .01' -3.4 ' 7.:- L' -5 .4,?.1-(j2 (1.00EL400 0.UOMEOu.

35 0.0OC6E#00 -1 79?E -61 -). .?46F.40C . 1 -0I 0.000C400 0 .OOL000,0

3 1 0.G0¶,*0 *. 3 1 9e--!)1 -1. 2zc-ul i:'-0 1 (O.OOOEI0 0 .Ouot'100
38 0. OQ( -00 -e. 91 YE-'.- 95?1-01 1 .0001: -0 U rO00I:.00 O.OUOL'00
39 0 .VOOL,'() -1 -1604Iý'9 -3.104E~-Ot I 3FC O-tO0E,:'0 00 00F,100'0
4U O.OOUrAO4) J- 4.0Cr';' -IP1AL.O1 ý,.712E-U; 0.000~:100 O.Ooo';'oo
41 0.0001`100 -1 -77.C S.8.y -,02 6 05F -02 0~~r.0001.00 0.000:0
42 0,00OE.'1C -1 9 8ý kri ft!-L. W3S- 02 O .00 O.~A0 0 G.UOCE'U'J
41 0.OOOC#00 -!.2556C.O0 O.3~C2 'iF0 .O0EfO'O U.000OF'UO

44 Q.O0OQf4C~ 84-0 -099)kE-02 O.GGU0~0C 0-000E400

46 O.O00OF4Q 1.64;C 3.184EO i~';01 O.OO0r.'0 0.OQOL', 09
4 ' .000r&00 -0 .91 9F. -D1 4.9491. 01 iC803t; -01 0.O00i.''ivO 0 00M UQ

j 4e O-000C#00 -6-119FL 01 7.I27Ecul -.1.126F-01 U.V00L'00 Q.OOurU1O(;
49 O.OO0VOO -3.9:yE-01 9.637V-01 1 1501, 0i 0.000T.400 0.ooot;uo
SO 0.0OCO400 -1.79JlE-01 1.246Eo00 -1.)m4-01 0.0m,10'0 0UoOur.1urj

51 oOOOE400 -2.703CIO0 C.OUE'0O 1.06GE 09 0.v'0vL.0 0UOL'

1 able 1)3.3: D~enI' i
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r;R XNCPAL STESSES____

NO. PT. S11.
1 1 -4.8569E;03
2 1 -9.3158Eý03
3 1 --1.4599E404
4 1 -2.0623E,04

5 1 -2.7623E404
6 1 -3.4336E:404
7 1 -4.11/3EOq
.13 1 -4.9114E;04
9 1 -5.7f3BFE'04

10 1 -5.7139Et04 1T
I1 1 -4 .9414P,;04
1 2 1 -4 .177 3,404
1i'_ 1 -3.433CEiC4
14 1 '-2 .7235E,04
15 1 -2 .06!2F404
16 1 -1 .4599F'~04 t__
12 1 -9.315CE 'j3
1il I -ý~.65701]1'3
19 1 6.240'E,04 - ______-___

20 1 6 .2403E404 Fitute D4.: Poini oalo
21 1 6.2402E404

Ta2l 1342 i'r.24C2pI iEss

22bl 1D.2 P.24milial Shs

I %bit' Y4.I.: Applied Lrads

[)1Sr ,Av FM['I 7 PitOP.AT19NA
!oI HT u V w F'X pP1Z

1 o.Oooi'4QO Q.CoOE400 -I.063r:4c0 I.402tL-01 0.000F..00 O.OOUE'OQ
3 0.0OI'UgJ -2.61OE4O0 4.945E-16 e.119U-02 O.000r''JO 0.00CE:.00
5 0.OOOE'00 -2.61OE40C -4.840F>-16 -81319F-0? O.UOOE'"00 0.0'J0E'ýO
7 0.000F+00 0.0OOE0EG 1.663E400 -1.402E-01 0.030F&OO QO.00:'00
8 G.0OIOF4(U0 -2.779E4UU 4.2ý36L--16 7.047F;-02 0.000ý:'0G O.QO0I-,409
9 0.O00E400 -2.779ifQd -4.17GE-1 . 1.047F,-02 0.0OOUEIO 0.000CIUQ)

35 O.U0E:0P0O -2.157E-01 -I.495EtOO 1.391E-01 0.0'J0EIC-0 0.OvOC-00
36 0.O00E400 -4.70fiE-0I -j1.p1',& QI..'I 1.38iE-01 O.000E400 O.0Q')U.'0(,
37 0.000E'QQ -7.583L-0I -0.54GE-03 1 .3, [. --o 1 0.0001141)0 0 OO~rr'00
343 OAVjQOL40 -1 .070!:400 -. 1*I 1 .306Ih-07 0.000t;#00 0.00CF,' 3
39 O.000~i00 -1 *39?PE'00 -3.621L;-01 I .245tý 01 U0.UOF.'00 0.0001
40 O.000E;00 -1.727E400 -2.177F1-01 01.111.&-0l Q.OOOL'00 00010
41 0.000E1400 -2.04011'OU --.017F.-01 I.G110 .000110 (O.QOQLOC
42 0.00011400 -2.349CIOU -3.099E-02 9 .498e,-02 0O0' 4 0.00011 :00 ~jOI"U
43 0.00011400 -2.349E#'00 3.099L1-02 -9.490F,,-02 0.uOr*:OFo 0.U00L.4(0
44 0,000E'00 -2.04BE10'0 1.01711-01 *1l.06'11-I.I01 00;O U.00011100
45 0.00'1>00Io -1.*72?t1400 2,I)IF.-04 -1.1C5E-01 0.0001OiOU0001'
46 0.000E400 -1.397U4'00 3.82)L-01 -2?5;-0 .00011'00 0.00011'OQ
4) 0.00OP'00 -I .0101"1400 5.951F.01 -1.30611-01l 0.00QE'OU 0000,100
46 0 QOO0E40O -7 .503E. 01 8 .54611-01 -1 .351V1-01 0.000f: 100 0.00011' 0
49 0.00011400 -4 .706C 101 I .15 6F00 -I.38M1-01 (.) OOF;.4UO 0 -0001.0I0U
!,0 0.000r,400 -2.1f571101 1.495F:400-.910 C.UUUFAO)UO.(UVOLO'U)
51 0.00011.00 -3.241L400 0.00011.00 ).279L1-09 0.0001,400 0.0UoL'(0

1 abl V143: sIta(1tU0w5
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I~NVELOPE
ELF~ STR4 1.0 -r-
NO. PIA'. S!1

2 1 -3.0092F+04
3 1 *-.S .5B1F404
4 2. -2.2329Z4-04

I -21 50E0
6 1 -3.719.F4-04

8 1 -5.3531Et4-0
"9 3. -6.1901EO40

10 1 -0.1900E+04
11 1 -5.3532E4044
12 1 -4.5255EO404ýNT
1 1 1 -'3.7197E4-04 W
14 1 -2.9505C+04 'RIF
15 1 -2.2329E+04TO
I 1G 1 -i.5816E404 ____________

17 1 -1.C~O92E404

I0 6. 7603E+04 Fhim-C D5.1: Point Locntion

1'~ 1 6.7603E+04__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1Abc 2- Ptin.,ipal Stresses too hc POACA i tc

Ta-bli! DS.1! Applivi Loads

DTSPLAC~24NT TNFORIAAlIOV
POINT U v w PX flY P2

1 12.QýOE+00 0.00OC+0O -2.019E+00 1.,51 9C;-nJ O.OO00E-O0 0JO. 01f.4oQ
3 0.O0t'0*00 -2.836Et00 5.301E-16 S. ?ISE-0, 0.000E400) O.UOOEI0O
5~ 0 -Q(OE40~0 -2 . 36E*00 -5. 274F:-16 -8.7959--02 0 .Qr#0~40 O.OOOEhIO
7 V. 0"VE4O0 0.OQOE400 2. 019E4 0f -1 5] 9E.O1 0 OU911'00 0, 0007,' CI
8 0, iiUP.O0 -3.010E,100 4 .60BE-16 7.634t. 2 0.00OlF400 0.-OkOE4 OU
9 0.00CL'+00 -3.010EVO0 -4.5501)r-26 -7.(134E-02 Oj.OOOE400 0.000V.400

35 C0007.400 -2..1361Z-O --). 12r3,4 M) 2.51 3i 0.1 O.000E4U00. O.00P'00
36 0.COOE4-00 -5.029E-01 -1.25:P.00 1.496Y,-Ol 0(O.01M 0 .000Y 100
J7 0-0009400 -8.215E-01 -9.25CE-01 1 .463 V-01 .0 0O?0 E 9 O.00E40xi
38 0.000!!+00 -1.1#6Of.4V -6,.447E-01 1.415t-01 UL.000E400 Ui. t0OE4 00
29 O.l000r4Q0 -1.-513L14 r) *.14s)E-o1 1.34CE-o1. 0j.000E400 0.OOUUF4'00
40 0.I)OP00P~O -1.C30 ellt$O 2 11t.131 1 .23Ž0 ;.OQ4O 0 0001if'U
41 03 ')'2E400 -2.219E400 I-.Q~O 1.15f.IE-01 0.r00O4O 0O.OO01#oo
42 (1, IIQOE*00 - . 543EI 00 -3.3571--02 2 .029F-01 U.0-O0F'0U O.0OU)E400
4 1 O.t000E400 -2.543E400U 3.37E-02 - I.029E-01 0.0OOV7400 U.000OE40U
4 A 0. VOO400 -) .I19vt 00 J. I C1tK.O -.1 156E-01 0.O0OP400 O.0001'.,,O
4 ' 0.900E400 -1.071Yr,00 2..NT-0! -1. ,. 3.!-91 0.000E'00 0.o0001 10
46 Q. OU01140 -1. !13IROU 4.1409-01 -1.34, -01 (L.O00J400 O.oOOOEIO(
4; 0.000E400 -1.260t~400 6.447E-01 -1.415L-01 0.00O?400 Q.0OF40v'
48 0,.001114 (0 -9, 1 V?>01 9,.2567-01l -1.461r-UI 1).o~7 00.r'0 11000,0

49 0.00111400 -5. 0990- 01 1.753V400 -1 .496E-01 0.0007F4(I 0.0007E400
50 C.- O'.oo' 01) -2 .330M-01 1.C20!r400 -1 .51 37.-0O 0.000OE400 0. 001'.100
51 0 (Q(A I OU0 -3.!;A4V400 (,.O00()Y1 (0 1.386E-t09 0.0007400 0.000E'04)
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P~RINJCIPAL STRESSES
ENELPE .r-

I 1 -5.4644E+-03
2 1 -1.04801404
3 1 -1.6425E+4-o
4 1 *-2.318SE4-04
5 1 -3.0639E+04
6 1 -3.8627E+-04
7 1 -4.699SE4-04
B 1 -5.5592E+04
9 1 -6.4282E+-04

10 1 -6.42822A04
11 1 -5.559]E+04 ,

12 1 -4.6993E+04 Irg
13 1 -3.86202+04
14 1 -3.0640E+-04
1s I -2.318814-04 -I
16 1 -1.C4247.404 ____

17 1 -1.0480E404
is 1 -5.4641E+03
19 1 7.020JE4-04____ __________

20 1 7. 0203E404FiueD.!PntLcio
21 1 7. 0203E4-04Fiue1.1 inLcain
22 1 7.020jE+04

7 able 1)6.2: Principal Stresses fbiroiht) trQA0 k rpc

___________ ______ ______ Table D)6.1' Applied Loads

DIYSPL.ACEMENT INFOR14ATION
POINT U v w F Ry R

1 0.00014-00 0.0007+00 -2.096E+00 1.578E-01 0.000E*00 O.000E400
3 0.000V400 -2.9457E*00 5.467E-15 9.1341!-02 0.000E400 O.0001400
5 O.OOOE!.vO -2.94S1400 -5.447E-16 -9.134E-02 0.000&1400 01.0007.400
7 0.000E+00 0.000V1-00 2.09CE100 -1.578E-01 0.000E+00 O.000E+UO
6 0.0001400 -3.126E400 4.769E-16 7.920E-.02 0.00074-00 0.0001+00
9 0.0009!+00 -3.126E+00 -4.699P-16 -7.920E-02 O.OOOE4-00 0.000EICO

35 0.0001400 -2.426E-01l -1.682E403 1.5727.-01 0.000r100 0.0001100
36 0.0001r,00 -- 5.295E-01 -3.30174-00 1.553E-01 O.O0OE400 0.0001400
37 0.00014-00 -8.531E-01 -9.614E-01 1.5209-O1 0.0007400 0.O0OlOE'
38 .0.1fL*00 -1.204E+00 -6.69!,E-OL 1.469e-01 0.OQ0I?4Q0 0.000Et00
39 0.0007400 -1.57213400 -4,299E-01 1.400E-01 0.0007+00 0.0007F400
40 0.0001t+00 --1.94IE400 -2.449E-01 1.i11!E-01 0.0001400 0.OO0F.400
41. 0.000E400 -2.30511400 -1.144Z-01 1.2011-Cl 0.0007.400 0.0007400
42 0.000IP400 -2.643V+00 -3.497E-02 1.0687-01 0.000E400 0.000E400
43 0.0001400 -2.640E400 3.487V1>02 -1.06BE-01 0.00CEtOU U.0OOE400
44 0.00QE40O -2.3C5E400 1.144t-01 -1.201E-01 0.0007+00 0.000r,,,
45 0.0900E400 -1.943r400 2.449E-01 -1.311E-01 0.09UE400 0.000E400
46 0.000E400 -1.572F400 4.299t-01l -1.4001-01 0.00074r00 0.0001:400
47 0.000E*00 -1.204r.400 6.695Z-V) -1.469E-01 0.O00E400 Q.00Of;4Q0
46 0.O0100to -5.5317-01 9.6141-01 -1.5201-01 0.0007400 0.^007f4Q9
49 0.0001!400 -5.293E-01l 3.3017400 -1.5537r-01 0.00orf00 0.000E40()
50 0.0OO14O0 --2.426E-01 1.082E400 -1.572tv-01 0.0007400 f>0V0OF4(00
01 0.000E400 -3.650740') 0.0001400 2.439E-09 0.0001.00 Q.3001K400
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PRINCIPAL STR~ESSES
IFNVELOPE______

ELE STR
00. FT. 611

1 1 -5.6666E+03
2 1 -1.086OZ404
3 1 -1.7033EO40
4 1 -2.4C48E+04
5 1 -3.1774E4.04
6 1 -4-0058E404
7 1 -4.8735E+04
8 1 -5.765014-04
9 1 -~b.6663E 404

10 1 -6-6662E+04
11 1 -3-7650E+04
12 1 -4.0735E*04 [flT-
13 1 -4.0059E404 T W
14 1 -3.1774E4-04 -lM
3.5 1 -2.40471404 - TIMFF
16 1 -1-7033EV04 w. _____n

17 1 -1.0138V-1041
18 1 -5.666SE403
29 1 7.2803E404 _____________ _____

20 1 7.2803E*04 Figure D7.11: Point Location
21 1 7.2803Z404

22 1 7.2803E404 oc .01j tRl

_______ 7.2________ a Stresses_____ ITablet I72 Appled YLoads

OISPLACM1ENT INFOP14ATION
POINT U V w JPX py P

1 .00~O 0.0009*0 . 00~O -2.174E+00 1.636P.-01 Q.000E4-00 0.000E400
3 0.OOOE400 -3-054E400 5.729E-16 9.472E-02 0.000E400 0.000E400

5 0.0001+00 *-3.054t400 -5.690E-16 -9.472E--02 0.000E+00 0.0001400
7 0.000t+00 0.0001400 2.1741400 -1.636E-01 0.0001400 0.000E400
8 U.000E+00 -3.242E+00 4.994Z-16 0.221E-02 0.0001+00 0.0001+00
9 0.0001+00 -3.242E400 -4.9C9Z-16 -8.2219-02 0.00014.00 O.000E400

15 0.000Z4OO -2.516E-01 -1.744E+00 1.6301-01 0.0001400 0.000E400
36 0.00O01!400 -5.491E-01 -1.3499*00 1.611E-01 0.0001+00 0.000E400
37 0.000E400 -8.947E-01 -9.9702-01 1.576E-01 0.0001400 0.0001400
38 0.0001+00 -1.2491400 -16.9432-01 1.524E-01 0.0001+00 0.000E400
39 0.0001+00 -1.630L1400 -4.45BE-01 1.452]F-01 0.0001400 0.000E'-00
40 0.000F+00 -2.015E400 -2.540E-01 1.3G01-01 0.0001440 O-OO0E400
41 0.0001+0 -2.390Z+00 *116-1 1.245Z-01 0.000E401) 0.0001400
47 0.O001400 -2.7411400 -3.6162-02 1.10BE-01 0.0001400 0.0001400
43 0.OOOP.400 -2.741E400 3.616E-02 -1.10C1-01 0.000r400 0.000r400
44 0.0001400 -2.390r+00 -1.1061-01 -1.245E-01 O-O00E400 0.0001400
45 0.0001+00 -2.015E400 2.540E-01 -1.360E-01 0.0001400 0.0001400
46 0.0001400 -1.630E400 4.4581-01l -1.452P.-01l 0.0001400 0).0001400
47 0.0001400 -1.249E400 6.943Y-01 -1.574P-01 0.0001+00 0.000VO04
48 0.000n+00 -0.047E-01 9.V70Y-01l -1.576E-01 0.0001400 0-000E400
49 0.0001400 -5.491E-01 1.349E400 -1.611E-01 0.0001400 0.0001+00

So 0.0001400 -2.5161-01 1.7441!400 -1.630E-01 0.0001400 0.0001400
510,0001400 -3.795E4C0 0.0001.00 1.493E-09 0.0001400 0.000E,00
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PRINCIPAL STRESSES
ENVFLOPE

ELE STR
NO. PT. Sil

I 1 -5.8696E-103 I
2 1 -1.1256E+04
3 1 -1.764IE404
4 1 -2.4 906E+04
5 1 -3.2910E*O4

6 1 -4.1489E4-04
7 1 -5. 047(67,4-
a 1 -5.9708E+-04
9 1 -6.9043E+04

10 1 -6.9043E404 7-
11 1 -5.9708E*04
12 1 -5,0476E4-04 ,D

13 1 -4.1489E4-04 I
14 1 -3.2909E404
15 1 -2.4907E+-04
16 1 -1.7641E-4-04 OKA_____________7.'q

17 1 -1.125'E+04
18 1 --5.6690E_03
19 1 7.5403E+04
20 1 7.5403E+04
21 1 7.54036E÷04
22 1 7.54047E04

Table 09.2: Principal Stresses 0o1f4t 1OtkCk x P0RCk v POAcE z

I• 1 -5,0476Ei4041's.o..0 1

Table D8.l: Appli-d Loads

!7ISPIACEMENT INFORMATION

SPOII;T 4 RX PyR E

11 1 -5.7000+00

I OOOE+0 OOOE400-2.2529400 1.694E-01 0.OOQF*00 0.OOOE4-00
.3000400 -3.164E400 5.916E-1.6 9.810E-02 0.0007400 0.0005t0

5 0.0001400 -3.16sE4.0 -5.846E-16 -9.810E-02 C.0000+00 09E+00400
7 0.0014-00 0.0015 E400 2.252E00 -1.6941-01 0.00CE400 0-OOOE*00
8 0.0001400 -3.3581+00 5.170Z-16 6.51SE--o2 0.0001400 0.COOE40Q
9 0.0001+00 -3-58E+00 -5.044E-16 -8.515P4-02 0.000E400 0.000E00

35 0.0001400 -2.606E-01 -- 8069400 1.688Fi-01 0.000V400 o.000t400
36 0.0001400 -5.687E-01 -1.397E+00 1.66BE-01 0.000E40Q0 .f00OE400
37 0.0007+00 -9.1631E-01 -1,033E,400 1.632E-01 0.0007400 0.000E400
le 0.00014t00 -1.293E*00 -7.191E-01 1.579E-01 0.00014.00 0.00OF400
39 0.000E400 -1.688r+00 -4.6i7y,.-0l 1.504E-01 0.0001400 0.000E40V
40 0.0009400 -2.08YE400 -2?.631E-01 1.4081-01 0.000Et00 0.OOOE4-00
41 0.0001400 -2.475E400 4 1.290E-C-1 0.000F100 0.000E400

42 0.0001J400 -2.6939400 -3.745r-02 1.140E-01 0.0001:400 0,000E100
43 0.000E400 --2.939Ers 0 3.743E-02 -1.1401C-01 0.0001CtO0 0.000F 400

44 0.000L'0OO -2.4757e400 1.7281-01 -1.290F-01 0.000E400 0.000t1:00
45 0.000E400 -2.087E400 2.631E-01 -1.40B.-01 0.400rtOO o.0 . !%00
46 0.000O400 -1.6880400 4.617E-01 -1.504E-01 0.003E400 O.0004E00
47 0.000E400 -1.2936400 7.191Z-01 -:.578E-01 0.O00E400 0.0001400
49 1.000E400 -9.163•-01 1.033E400 -1.632E-01 0.00P400 0.000E400
49 0.000r400 -5.687E-01 1.3971400 -1.668E-01 0.O000400 0.000E100
50 0.00oEfOQ -2.606e-01 1.806E400 -1.6808-01 0.0001400 0.000g4o0
51 0.000E100 -3.920,400 0.00E-010 1).546E-0 0.000F410 0.00CE400
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PRINCIPAL STRESSES
ENVELOPE

ELSE STR
NO. PT. Sil [1_ 7

]

I I -6.0715E403
2 1 -1.1644E+04
3 1 -1.8249E+04
4 1 -2.5765E404
5 1 -3.4044E+04
6 1 -4.2319E--04
7 1 -5.2216E404
8 1 -6.1767E+04
9 1 -7.1425E+04

10 1 -7.1424E'04 - , --1-k
11 1 -6.1768E404
12 1 -5.2217E+04
13 1 -4.2919E+04 ,-Iin T-g14 1 -3.4044E+04I " 1 ""

15 1 -2.5764E+04 tjV dlJJ16 1 -1.8249E+04 , ____._______

17 1 -1.1645E+04
18 1 -6.0717E+03
19 1 7.8004E+04
20 1 7.8003E+04 Figure D9.1: Point Location
21 1 7.8003E+04
22 1 7.8003E4.04

Table D9.2: Principal Stresses r Po.T, FORC-E L FOPCE Y tORCE Z

So. -1.400ooio 0.

__ _.... _ __ _ __ 9 ....... o, .. ,5 o +. I,
Table D9.1: Applied Loads

DISPLACEMENT INFORMATION
POINT U V W 1X RY RZ

1 0.O00E+O0 O.OOOEfO0 -2.329Ef00 1.753E-01 0.000E+00 0.000E'00
3 O.OOOE+00 -3.273E+00 6.176E--16 1.015E-01 O.000E400 O.O00E+00
5 O.OOOE*00 -3.273E+00 -6.037E-16 -1.015E-01 O.00OE+00 O.O00E+00
7 O.O00E+0 O0.O00EUO0 2.329E+00 -1.753E-01 0.000E400 0.000E100
8 0.OOOE+00 -3.474E+O0 5.360E-16 8.808E-02 0.000E400 0.OOOE400
9 O.OOOE+0Q -3.474E+00 -5.208E-16 -8.808E-02 O.O00E+00 0.OOOE100

35 0.O00E+00 -2.696E-01 -1.869E+00 1.746E-01 0.000E4.00 0.OOOE400
36 O.OOOE+00 -5.-03E--01 -1.446E*00 1.726E-O1 O.000E400 O.000E00
37 O.OOOE+O0 -9.419E-01 -1.068E+00 1.688E-01 0.000E+00 O.O00E00
38 O.OOOE+00 -1.338E+OG -7.439E-01 1.632E-01 O.OOOE400 0.O00E+00
39 0.000E+00 -1.746E+O0 -4.776E-01 1.556E-01 O.OOOE+OC O.O00E+00
40 0.O00E+00 -2.159E+00 -2.722E--01 1.457E-01 O.000E!00 0.O00E400
41 O.O00E400 -2.561E400 -1.271E-01 1.334E-01 0.000E4O0 0.000E400
42 O.O00E40O -2.937E+00 -3.874E-02 1.187E-01 O.0OOE100 0.000E400
4J .O00E+O0 -2.937E+CO 3.874E-02 -1.187E-01 O.O00EtO0 O.OOOE40O
44 0.O00E+00 -2.561E#00 1.271E-01 -1.334E-01 O.OOOE4-O 0.OOOEtOO
45 0 O00E400 -2.159E+00 2.722E-01 -1.457E-01 O.OOOEIOO O.OOOE+00
46 0.OOOE+O0 -1.746E+00 4.776E-01 -1.55SE-01 0.000E+00 O.O00Et00
47 0.000E400 -1.338E*00 7.439E-01 -1.632E-01 O.00OE00 0.00OEtU0
48 O.OOOE+00 -9.479E-01 1.068E+00 -1.688E-01 0.000E00 0.00oE'00
49 0.O00E+00 -95.893E-01 1.046E+00 -1.726E.-01 O.000E+00 0.OOOF#00
50 O.O00E+00 -2.696E-01 1.869E+00 -1.746E-01 0.00OE'00 C.COOE#OG
51 0.000E+00 -4.055E+00 O.O00E+00 1.599E-09 O.OOOE400 O.000E,00

table D9.3: Deflections
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-- I

i -8.i73Wk03 ,g~

2 -1.1032E+4O
S1 -1.0857E+04

4 1 -2.66139*o4
SI -3.5179E1104
g I -A.4351k+o4
7 1 -5.967ft+Q4 SI -6..1S2€Eo4-
9 1 -7.3606E+04

10 -7..805E*07
11 1 -6.3e27E*04
12 1 -5.1957E+04

14 i -. 5179E*04 *_'
15 1 -.1.91JE+04F-4-I
it I :i.0858E+04 ____

17 1 ;-1io3i04÷04
11 1 -6&2719R+03
19 1 6.o062t+o4
20 A *.0403:104 figure DI0.,I Point LOcRtion

2i • .06O4£404
S......LOADSS............ ... • . ..... Van+ FORC9 X rORck v FORCE Z

T ittle D10.2: Principal Stressps

liable 10.11: Applied Loads

DISPLAcEM•ETr INFORMATION
POINT U V w RX Ry RZ

1 O.O00E+00 O.OOOE+00 -2.407E+00 1.011E-01 0.OOOE+00 O.0.OOEO0
3 O.O00E4O0 -3.382E+00 6.326E-16 1.049E-01 0.OOOE+O0 0.000E400
5 O.OOOE+O0 -3.382E+OO -6.245E-16 -1.049E-01 0.000E*00 O-000E+00
7 O.O00E+O0 O.OOOE+O0 2.407E+00 -1.811E-01. 0.00CE+00 O.O00E+O0
8 0.OOOE+00 -3.589E+00 5.478E-16 9.102E-02 O.OO0E+00 O.O0OOE+0
9 0.O000400 -3.589E400 -5.388E-16 -9.102E-02 0.O0OE÷O0 O.OOOE+00

35 O.OOOE+00 -2.786E-01 -1.931E+00 1.805E-01 O.OOOE+O0 O.0OOE+00
36 O.OOOE+00 -6.079E-01 -1.494E+00 1.703E-01 O.000E400 O.000E400
37 O.OOOE+Q0 -9.795E-01 -1.104E+00 1.745E-O1 0.O00E400 O.OOOEtOO
38 O.OOOE+00 -1.383EZ00 -7.687E-01 1.687E-03 O.OOOEl-00 O.OOOE+OO
39 O.000t+00 -1.804E400 -4.936E-01 1.608E-01 0.OOOE+0a O.0OOE400
40 O.OO0E+O0 -2.231E+00 -2.912E-01 1.505E-01 0.000t'O0 O.O0OE•OO
41 0.OOOE+00 -2.646E+00 -1.313E-01 1.379E-i01 0000E+O0 O.0OOE00
42 O.OOOE+00 -3.035E;00 -4.003E-02 1.227E-01 0,000E400 O.000E400
43 O.OOOE+OQ -3.035E+00 4.003E-02 -1.227E-O0 0.OOOEtOO O.OOOE4O0
44 O.OOOE+00 -2.646E+00 1.313E-01 -1.379E-O1 O.OOOEIO0 O.OOOEOO
45 O.OOOE+00 -2.231E+00 2.812E-01 -1.505E-01 0 .OOOEO0 O0.OOEQ00
46 O.OOOE+00 -1.804S400 4.936E-01 -1.608E-O1 O.OOOE'"OO O. OE400
47 0.OOOE+00 -1.383E+O0 7.687E-01 -1.687E-01 .0000E+00 0.0OOE1O0
48 OO.0E+00 -9.795E-01 1.104E+00 -1.745E-01 0.000E400 .00E0100
49 O.OOOE+00 -6.079E-01 1.494E+00 -1.703E-01 O.000E40O 0.O00EOO
50 O.O00E+00 -2.7e6E-01 1.931E*00 -1.805F-O1 0.00EfI00 O.OOOEtOO
51 O.000E400 -4.190E+00 O.O0OE400 1.653E-O9 O000E+00 0.O00EtO0

table DI0.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE

EL! STR
HO. PT. 511

1 1 --6.476724-03
2 1 -1.34212+04
3 1 -1.94662+04
4 1 -2.7482E4-04
5 1 -3.631424-04
6 1 -4.57812+04
7 1 -5.56g62+04
8 1 -6.59962+04
9 1 -7.61862+04

10 1 -7.61852+04 . a.

11 1 -6.5885E+04
32 3. -5.56972+04
13 1 -4.57812+04 .

14 1 -3.63132+04 F1�E]1
15 1 -?.7482E+04
16 1 -1.94662+04
17 1 -1.34212+04
19 1 -6.476424-03
19 1 9.32042+04 --

20 1 8.32032404 Figure DII.I: Point Location
21 1 8.32032+04 __________________________________________

.�2 1 0.320424-04

_______________________________ I LOADS

Table Dl 1,2: P�incipaI Stresses I POINT FORCE FORCE Y FORCE Z

0. -1.6002+03 0.
L�2�2�J

Table DIII: Applied Loads

DISPLACEMENT INFORMATION
POINT U V H R�( PZ

1 0.0002+00 0.0002+00 -2.4852+00 1.O7OE-01 0.OOOE+00 0.OOOEi-0O
3 0.00024-00 -3.4912+00 6.516E-16 1.083E-0l 0.OOOE+00 0.0002+00
5 0.0002+00 -3.4912+00 -6.4532-16 -1.083E-01 0.0002+00 0.0002+00
7 0.0002+00 0.0002+00 2.485E+00 -1.8702-01 0.0002+00 0.OOOE+00
8 0.0002+00 -3.7052+00 5.689E-16 9.3962-02 0.0002+00 0.OOOE+00
9 0.0002+00 -3.705E+O0 -5.5672-16 -9.3962-02 0.0002+00 0.0002+00

35 0.OOOE+O0 -2.8762-01 -1.9932+00 1.863E-01 0.0002+00 0.000E+00
36 0.0002+00 -6.275E-01 -1.5422400 1.8412-01 0.0002+00 0.000E400
37 0.OOOE+O0 -1.0112+00 -1.1392+00 1.9012-ul 0.OOOE+00 0.0002+00
38 0.000E4-00 -1.4272+00 -7.9352-01 1.7412-01 0.0002+00 0.0002+00
39 0.OOOE+00 -1.8632+00 -5.0952-01 1.6592-01 0.0002+00 0.0002+00
40 0.000E4-00 -2.3032+00 -2.9032-01 1.5542-01 0.OOOE+00 0.0002+00
41 0.0002+00 -2.731E+O0 -1.3562-01 1.4232-01 0.OOOE+O0 0.0002+00
42 0.0002+00 -3.13324-00 -4.1322-02 1.2662-01 0.0002+00 0.0002+00
43 0.0002+00 -3.1332+00 4.1322-02 -1.2662-01 0.0002+00 0.0002+00
44 0.0002+00 -2.7312+00 1.3552-01 -1.4232-01 0.OOOE+00 0.OOOE+00
45 0.0002+00 -2.3032+00 2.9032-01 -1.5542-01 0.000E+�. 0.0002+00
46 0.0002+00 -1.8632+00 5.0952-01 --1.6592-01 0.0002+00 0.0002+00
47 0.0002+00 -1.4..72400 7.9352-01 -1.7412-01 0.0002+00 0.0002+00
48 0.0002+00 -1.0112+00 1.1392400 -1.8012-01 0.0002+00 0.0002+00
49 0.0002+00 -6.275E-01 1.5422+00 -1.8432-01 0.0002+00 0.0002+00
50 00002+00 -2.8762-01 1.9932+00 -1.8632-01 0.0002+00 0.000E+00
51 0.0002+00 -4.3252+00 0.0002+00 1.706E-09 0.0002+00 0.0002100

Table Dlii: Deflections
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PRINCIPAL STRESSES wi _

BLE STR ___
1 I -6.6'91E+307FJ3
2 ii -1.2009E+04
3 1 -2.00-10.041
4 t. -2.8341E404
5 1 -3.7448E+04

6 1 -4.7212Ei-04J
'I 1 -5.74'jRE+O4
8 1 -6.7945E4-04

9 1 -7.0566E404
I I I -7.6Z6634+00 -
12 1 -5.7437b+04 awn
13 1 -- 2~+4e

16 -2. 0075Ei-04 II o I

17 1 -1.2810z34-0
18 1 -6.81787E+13
19 1 4.5404E+04 -

20 1 8.54039104 Fij~ure D12.1I- Point Location
21 1 8.5003E+04
22 £ .58033+04

______________ ILOADS
Tabc 12.: thCIPl StiSEeI POINT FORCE X FORCS Y FORCE Z

Table~~~ 1)22 kkCpA te0 . -1.6503+03 0.

9 0. -116503-+03 0,
Table D12.1: Applied Loads

DISPLACEM4ENT INFORMATION
POINT u V w RX BYRZ

1 0.O0OE+00O0.000E400 -2.562E+00 1.9287-01 0.000r.+00 .0.OEI-00
3 0.OOOE-*00 -3.600E+00 6.760E-16 1ý1l6E-01 O.OOOE400 O.OOOE+O0
5 0.0007+00 -3.600E+00 -6.661E-16 -1.116E-01 0.0007*00 0.OOOEi-OO
7 0.0307.00 0.0007400 2.562E-100 -1.92SE-01 0.0007+00 0.0007+00
3 0.00071-00 -3.821E+00 5.860E-16 9.689E-02 O.OOOE+00 -0.000+00
9 O.OOOEi-O0 -3.821E+00 -5.747E-16 -9.689E-02 0.O0007+00 O.0OOE+00

35 0.O007+00 -2.966E-01 -2.056E+00 1.921E-01 0.0007+00 0.0007+00
36 0.0007+00 -6.471E-01 -1.590E+00 1.89eE-01 0.0007+00 0.OOOE+00
37 0.OOOEi-00 -1.043E+00 --1.175E+00 1.657E-01 0.0007+00 0.000E+00
38 O.OOOE+00 -1l.472e+00 -8.183E-01 1.796E-01 0.OOOE+00 O.OOOE+O0
39 0.OOOE+00 -1.921E+00 -5.254E-01 1.7117-01 0.O0007+00 0.000E+00
40 0.0007+00 -2.375E+00 -2.9949-01 1.602E-01 O.000E1-00 0.000E4-00
41 0.00074-00 -2.8171ti0O -1.398E-01 1.4687-01 0.0007+00 0.0007400
42 0.0007+00 -3.231E+00 -4.261E-02 1.306E-01 0.O0007*0 0.0007+00
43 0.O00E+00 -3-231E+00 4.261E-02 -1.306E-01 0.0007+00 0.O00E+00
44 O0.000+00 -2.317E+00 1.394,E-01 -1.468E-01l 0.000E+00 0.000E,-00
45 0.0007+00 -2.375E+00 2.994E-01 -1.602E-01 0.OOOEi-00 0.0007*00
46 0.000E+00 -1.921E+00 5.254E-01 -1.';11E-01 0.OOO0i-00 0.0007+00
47 0.000E+00 -1.472E+00 8,183E-01 -1.796E-01 0.O000+00 0.0007+00
48 0.0007+00 -1.043E+00 1.175E+00 -1.1157E-01 0.0007+00 0.00014+00
49 0.0007400 -6.471E-01 1.590E+00 -1.898E-01 0.0007+00 .0.OE4OO
50O 0.0007+00 -2.966E-01l 2.056Ei00 -1.921E-01 3.0007+00 0.OOOE+00
510.0007+00 -4.461E+00 0.O000+00 1.759E-09 0.O0007400 0.0007+00

Table Dill3: Deflections
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PRINCIPAL STRESSES
ENVELOPE

ELE STR
NO. PT. S1l

1 1 -6.8820E+03 .1t

2 1 -1..3198E+04
3 1 -2.0682E+04
4 1 -2.9200E+04
5 1 -3.C583E+04
6 1 -4.8642E+04
7 1 -5.9178E+04
0 1 -7.0004E+04
9 1 -8.0947E+04

10 1 -8.0947E+04
11 1 -7.0004E+04
12 1 -5.9179E4C4
13 1 -4.8642EIO04 ,--To.
14 1 -3.8583E+04
15 1 -2.920CE+U4
16 1 -2.0683E+04 ,u . .__. .
17 1 -1.3197E+04
18 1 -6.8811E+03
19 1 8.8404E+0420 1 8-8403E+04 Figure D13.1: Point LLoZ110n
21 1 8.8403E+04
22 1 8.8404E+04 Fi P

LOAMSTable 103.2, Plincipal Stresses POINT FORCE X FORCE Y FORCE Z

8 0. -1.7002+03 0,

9 0. -1.700E+03 0.

Table D13.1: Applied Loads

DISPLACEMENT INFORMATION
POINT U V W RX RY RZ

1 O.OOOE+OO O.000E+00 -2.640E+00 1.987E-01 O.000+0OO O.OO0E000
3 O.OOOEt4u -3.709E40u 6.991E-16 1.150E-01 0.0001300 O.OOOE+00
5 O.OOOE+00 -3.709E+00 -6.870E-16 -1.150E-01 O.000E+OO 0.OOOEv00
7 0.000E+00 0.000E+00 2.640E+00 -.. 987E-01 O.000E+0 O.O000E400
8 O.OOOE+OG -3.937E+00 6.080E-16 9.983E-02 O.000E+OO O.OOE+00
9 O.000E+0O -3.937E+00 -5.927E-16 -9.983E-02 0.0001+00 O.OOOE400

35 0.000E+00 -3.055E-01 -2.118E+00 1.979E-01 0.000E+00 0.000E+U0
36 O.O00E+00 -6.667E-01 -1.638E+00 1.956E-01 0.00OE+O0 0.000E+00
37 O.OOOE+0O -.1.074E+00 -1.211E+00 1.913E-01 OO00÷O+00 0.OOOE+O0
38 O.00OE+00 -1.516E+00 -8.431E-01 1.850E-01 0.0009+00 0.U0E+0u
39 0.000E+00 -1.979Z+00 -5.4133-01 1.763E-01 0.0003+00 O.OOOE+00
40 O.OOOE+00 -2.446E+00 -3.084E-01 1.651E-01 O.0O0E+OO O.OOOE+00
41 O.000E+00 -2.902E+00 -1.4403-01 1.512E-01 O.00OE+OO OO000E+00
42 O.000O+00 -3.328E+00 -4.391E-02 1.34SE-01 0.OOOE+00 O.OOOE300
43 O.OOOE+O0 -3.328E+00 4.391E-02 -1.346E-01 O.0OOE0+ O.OOOE+00
44 0.0003+00 -2.902E+00 1.440E-01 -1.512E-01 0.0003+00 OO00E+00
45 O.OOOE+00 -2.446Z+00 3.084E-01 -1.651E-01 O.000O+O0 O.OOOE+00
46 O.O00E+00 -1.979E+00 5 413E-01 -1.763E-01 O.O00E+00 O.00OOE00
47 0.000E+00 -1.516E+00 8.431E-01 -1.850E-0l O.00OE+00 O.OOOE+00
48 O.000E+O0 -1.074E+00 1.211E+00 -1.913E-01 O0.OOOE+00 0.000+00
49 0.O00O400 -6.667E-01 1.630E+00 -1.956E-01 O.000+00 O.OOE+00
50 O.OOOE+00 -3.055E-01 2.118E+00 -1.979E-01 O.00OE+00 0.000E-00
51 O.OOOE+00 -4.596E+OG O.O00E+00 1.812E-09 O.OOOE+00 0.OOOEIO0

Table D13.3: Dcflcctions
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PRINCIPAL STRESSES
ENVELOPE________

ELE STR ~-____
NO0. PT. S11

1 1 -'7.0832E1-03
2 1 -1.3586E+04
3 1 -2.1290E+04 i.
4 1 -3.0059E4-04
5 1 -3.9718Et04
6 1 -5.0072E+04
7 1 -6.0918E*04
a I -7.2061E+04
9 1 -8,3328E4-04

10 1 -8.3328E+04
11 1 -7.2062E+04
12 1 -6.0919E+04
13 1 -5.0072E+04 Ffj
14 1 -3.9718E+04 T
15 1 -3.0058E+04 'W-
16 1 -2.12913f4-4.._____,,
17 1 -1.3585E+04
18 1 -7.0831E+03
19 1 9.1004E+04______________________
20 1 9. 1004E+04 Figure D14.1- Point Location
21 1 9.1004E+04
22 1 9.1003Et04

I LOADS
Table D14.2. Principal Stresses PON FORCE X FORCE Y FORCE z

0. -1.750E+03 0.

Table D14.1: Applied Loads

DISPLACEMENT INFORMATION
POINT U V w RX RY RZ

1 0.0003+00 0.0001400 -2.717E+00 2.045E-01 0.0003+00 0.0003+00
3 O.OOOE+00 -3.818E+00 7.160E-16 1.184E-01 0.0003+00 0.0003+00
5 0.0003*00 -3.810E+00 -7.0950-16 -1.184E-1--Ol .0003+00 0.OOOE+00
7 0.0003+00 0.0003+00 2.717E+00 -2.045E-01l 0.OOOEt0O 0.00031-00
8 0.000Z+00 -4.053E+00 6.221E-16 1.0283-01 0.0003+00 0.000E+00
9 0.0003+00 -4.0538+00 -6.121E-16 -1.0283-01 0.0003+00 0.00031-00

35 0.0003+00 -3.145E-01 -2.180E+00 2.037E-01 0.0003+00 O.OOOE4-00
36 0.000E+00 -6.863E-01 -1.667E+00 2.013E-01 0.0001+00 0.0003+00
37 0.0009+00 -1.106E1-00 -1.2463±00 1.970Z-01 0.0003+00 O.QOOEi-00
38 0.0003+00 -1.561E+00 -8.679E-01 1.904E-01 0.OOOE+00 0.0003+00
39 0.0001!+00 -2.037E+00 -5.572E-01 1.615E-01 0.0003+00 0.OOOE+00
40 0.0003+00 -2.5189+400 -3.1753-01 1.700E-01 0.0003+00 0.000E4-00
41 0.000Z+00 -2.907E+00 -1.4833-01 1.557E-01 0.0003+00 0.0003+00
42 0.0003400 -3.426%+00 -4.520E-02 1.385E-01 0.0003400 0.OOOE4OO
43 0.0003+00 -3.4269+00 4.520E-02 -1.385E-01 0.0003+00 0.0003+00
44 0.0003+00 -2.987E+00 1.48311-01 -1.557E-01 0.OOOEf0O 0.OOOE+00
45 0.0003+00 -2.518E+00 3.175E-01 -1.700E-01 0.0003+00 0.OOOE#00
46 0.0003+00 -2.037E1-00 5.572E-01 -1.8153-01 0.0003+00 0.OOOE+00
47 0.0003+00 -1.562E+00 8.679E-01 -1.904E-01 0.000E4-00 0.0003+00
48 0.0003*00 -1.106E+00 1.246E+00 -1.9703-01 0.0001+00 0.0003+00
49 0.000E+00 -6.06313-01 1.687E+00 -2.013E3-01 0.0003+00 0.0003+00
50 0.0003+00 -3.145E-01 2.180E+00 -2.037E-01 0.0001+00 0.000E+00
51 0.0003+00 -4.731E+00 0.0003±00 1.8666E-09 0.0003+00 0.00013+00

Table D14.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE

ELE STR -OW
NO. PT. sit -

1 1 -7.2060E+03
2 1 -1.3973E+04
3 1 -2.1899Z+04
4 1 -3.0918E+04
5 1 -4.0853E+04
6 1 -5.1503E+04
7 1 -6.2658E+04
8 1 -1.41203+04
9 1 -8.5708E+04

10 1 -8.5709E+04
11 1 -7.41218+04
12 1 -6.2659E+04 -I
13 1 -5.1504E+04
14 1 -4 .O853E1+0o , i--rWI
15 1 -3.0918E+01
16 1 -2.1899E+04
17 1 -1.3?74E+04
18 i -7.28583+03
19 1 9.36032+04
20 1 9.36049+04 Figure DIS.h Point Location
21 1 9.3604E+04
22 1 9.36048+04 -

LOADS

Table D15.2. Principal Stresses POINT FORCE X FORCE Y FORCE Z

a b . -i.800E+03 0.

. ot ,-4.003+03 0.

TableDISI.: Applied Loads

DISPL"CFHENET IHFORMATION
POINT U V W RX RY RZ

1 O.OOOE00 0.000E+00 -2.795E+00 2.103E-01 0.OOOEfO0 0.000E+00
3 O.OOOE+O0 -3.927E+00 7.355E-16 1.218E-01 O.000E+00 0.000E+00
5 O.OOOE+00 -3.927E+00 -7.286E-16 -1.218E-01 O.OOOE+O0 0.000+00
7 0.000E+00 0.000+00 2.795E+00 -2.103E-01 0.000E+00 O.000E+00
8 O.OOOE+00 -4.168EtOO 6.396E-16 1.057E-01 O.OOOE+00 O.OOOE÷+O
9 0.000+00 -4.168E+00 -6.286E-16 -1.057E-01 O.OOOE+00 O.000÷+00

35 0.OCnFf00 -3.235E-01 -2.243E300 2.096E-01 0.000E+00 O.OOOE+00
36 O.O00E+00 -7.059E-01 -1.735E+00 2.071E-01 0.000E+00 O.000E+00
37 0.000E+00 -1.13iE+00 -1.2829+00 2.026E-01 O.OOJE+00 0.00OE+00
e8 0.O000+00 -1.605E+00 -8.927E-01 1.959E-01 O.O00E+00 O.OOOE+00

39 O.0003E+0 -2.0953+00 -5.732E-01 1.867E-01 0.0000+00 0.003E+00
40 0.OOOE+00 -2.59C0+00 -3.266E-01 1.748L-01 O.OOOE+00 O.OOOE+00
41 0.OOOE+00 -3.073E+00 -1.5253-01 1.601E-01 0.000E00 O.OOOE+00
42 O.OOOE+00 -3.524E+ZO -4.6499-02 1.425E-01 O.000+E00 0.000E+00
43 O.OOOE+00 -3.5243+00 4.649E-02 -1.425E-01 O.O00E+00 O.000E+00
44 O.OOOE+00 -3.073E+00 1.5251-01 -1.601E-01 O.0003+00 0.000E+00
45 O.OOOE00 -2.590E400 3.266E-01 -1.740E-01 0.0003+00 0.000E+00
46 O.O00E+00 -2.095E+00 5.732E-01 -1-867E-01 O.000E+00 0.000+00
47 O.OOOE+00 -1.605E+00 6.927E-01 -1.959E-01 0.O00E+00 0.000E+00
48 O.0OOE+00 -1.137E+00 1.292E+00 -2-026E-01 0.0003+00 O.OOOE+00
49 O.OOOE+00 -7.059E-01 1.135FI00 -2.071E-01 O.001+OOOE00 0.0 +00
50 0.000E+00 -3.235E-01 2.2431+00 -2.096E-01 O.000E+00 OO000E+00
51 O.OOOE+00 -4.866E+00 0,000f+00 1.919E-09 O.OOOE+00 0-000E+00

Table DIS.3: Deflections
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PRINCIPAL STRESSES
ERVELOPt _____ xow-,-W W-

ELP STR
NO. PT. Gil.

2 1 --1:13628+04

3 1 -2.25072404
4 1 -3.1776E+04
5 1 -4.1988E+04
6 1 -5.2934E+04
7 1 -6.4400E+04
8 1 -7.6181E+04
9 1 -898089B+04

10 1 -8.8089E+04 IIW
11 1 -7.6180E+04
12 1 -6.44002+04 •'"w
13 1 -5.;9342+0414 1 -4. 1948E+o01 -- ]

15 1 -3.17759+04 -- TO
16 1 -2.250811+04 '"" .
17 1 -1.363Z+04
is I -7.1877E+03
19 1 9.62049+04 _
20 1 :.6204 :+04 Figure D16.1: Point Location
21 1 9. 204E+0422 1 9::204Ef04...-•_

LOADS

Table D16.2: Principal Stresses FORCE X FORCE Y FORCE Z

a 0. -1.850E+03 0.
9 4 -. 50E÷03 0. •

Table D16.1: Applicd Loa•s

DISPLACEMENT INFORMATION
POINT U V W RX RY RZ

1 O.OOOE+0O0 0.000E+00 -2.873Et00 2.162E-01 0.000t+00 O.OOOE*00
3 0.0003E+0 -4.036E+00 7.481E-16 1.252E-01 0-000E+00 0.000E+00
5 0.000Ef00 -4.036E+00 -7,494E-16 -1.252E-01 OO00E+00 O.O00E+00
7 0.O00E+0O0 0.000E00 2.873E+00 -2.162E-01 O.O00EO00 0.000E+00
8 0.OOOE+00 -4.284E+00 6.484E-16 1.086E-01 O0.OOOEi00 0.0002+00
9 O.O00EýO0 -4.264E+00 -6.465E-16 -1,086E-01 0.0009+00 OOOOE100

35 O.OOOE+00 -3.325Z-01 -2.305E+00 2.154e-O1 O.OOOE400 0.000E+00
36 6.000E+00 -7.256E-01 -1.703E+00 2.128E-01 O.O00E+00 O.OOOE+00
37 0.000E+00 -1.169E+06 -1.318E+00 2.082E-01 0.000X+00 0.000E+00
38 0.000E+00 -- 1.650E+00 -9.175E-01 2.013E-01 0.000E+00 0.OOOE+00
39 O.O00E+00 -2.154E400 -5.891E-01 1.919E-01 0.000E+00 0.000E400
40 O.OOOE+00 -2.662EV00 -3.357E-01 1.797E-01 0.000E+00 O.O00E+00
41 0.000E+00 -3.158E+00 -1.567E-01 1.646E-01 O.OOOEiOO 0.000E+00
42 O.O00E+00 -3.622E+00 -4.778E-02 1.464E-01 0.0001+00 0.000E+00
43 O.OOOE+00 -3.622E+00 4.778E-02 -1.464E-01 0.000E+00 0.000E+00
44 0.000Z+00 -3.158E+00 1.567E-01 i-1.6469-01 0.000E+00 O.OOOEO00
45 O.O00E+00 -2.662E+00 3,357E-01 -1.797E-01 O.OOOE+00 0.O00E+00
46 O.OOOEtOO -2.154E+00 5.8911-01 -1.919E-01 0.000Z+00 O.000E300
47 O.OOOE+00 -1.650Z+00 9.175E-01 -2.013E-01 0.000E+00 0.000E+00
48 O.000E+00 -1.169E+00 1.318E+00 -2.002E-01 0.001E+00 0,000E+-0
49 O.O00E+00 -7.256E-01 1.783E+00 -2.128E-01 0.000+00 O.OOOE+00
50 O.O000O00 -3.3259-01 2.305E+00 -2-154E-01 0.OOOE+00 O.OOOE00
51 O.O00E+00 -5.001E+00 0.000E÷OO 1,972E-09 0.000E-00 O.O00E+00

Table D:6.3; Del1cction3

103



LIU WW IM S

iilw tw

*~~~~7 ao~. UOC II3

Figure U)16.2: Deflected Crosstube

_71 i

_ ~Ls FrmIfT11

Figure D16.3; Cio~ssube Deflections Indi"aIcd by Vccior3

104



Figure B317.1: Point Location

Table I172: Principal Stresses

Table D17A.: Applied Loads

DISPLACEMENT INIFORMATION
POItIT U V RX RYRZ

31 O.000E+00 0.00013400 -7.871E3-01 6.754E3-02 0.00013+00 0.OOOEi00
33 0.000E+00 -1.261Et.00 4.425E-16 4.164E3-02 0.00013+00 0.00013.0
35 0.00013.00 -1l.261E+00 -3.755E3-16 -4.164E3-02 0.00013,00 0.00013.00
37 0.00013+00 0.00013.00 7.87113-01 -6.754E3-02 0.00013.00 0.00013400
38 0.00013+00 -1.455E3+00 2.864E3-16 2.818E3-02 0.00013.00 0.00013.00
39 0.00013.00 -1.455E+.00 -2.450E16--i*-2.818E3-02 0.00013.00 0.00013.00
40 0.00013.00-1.229E3-01 -6.394E3-01 6.72013-02 0.00013.00 O.OOC~OF:*
41 0.0001.00 -2.57013--C -5.0"8E3-01 6.646E3-02 0.00013.00 0.00013400
42 0,00013+00 -4.00113-01 -3.824E-01 6.%04E3-02 0.00013.00 0.0001300
43 0.O0CE+00 -5.491E3-01 -2.767E3-01 6.29813-02 0.00013.00 0.00013.00
44 0.00013+00 -7.008E3-01 -1.878E-01 6.022E3-02 0.COOE400 0.00013.(.0
45 0.00013+00 -8.517E3-01 -1.160E3-01 5.673E3-02 O.OOOE+00 0.00013.00
46 0.OOOE+0O -9.980E3-01 -6.148E-02 5.249E-02 0.00013.00 0.00013.0
47 0.00013+00 -1.136E3+00 --2.330E-02 4.747E3-02 0.00013+00 0.00013.00
48 0.00013+00 -1.136F,+00 2.330E3-02 -4.747E3-02 0.00013+00 0.000E300
49 0.00013+00 -9.980E3-01 6.148E3-02 -5.249E3-02 0.00013+00 0 00013.00
50 0.OOOE+00 -8.1517E3-01 1.160E--01 -5.673E--02 0.00013+00 0.00013400
51 0.00013.00 -7.00813-01 1.A78E-O1 -6.022E3-02 0.000E,+00 0.000r-,100
52 0.000e+00 -5.491E3-01 2.76713-01 -6.298E3-02 0.00013.00 O.00013'00
53 0.000E+00 -4.001E3-01 3.824E--01 -6.50413-02 0.OOOE+00 0.00013.00
14 0,0001E+00-2.5701E-01 5.0381E-01 -6.646E3-02 0.0001+00 0.1000.13.0
55 0.00013+00 -1.229E3-01 6.394E3-01 -6.726F,-.02 0.00013.00 0.00011',00

56 ).OOOEi00 -1.599E'-00 0.00013.00 -1.605E3-11 0.00013.00 0.(000L1300

Table D17.3: Dellectionis
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PRLNCIPAL STRESSES
ENVELOPE

EE STR -KA
NO. PT. Sil

1 1 -3.3628E203
2 1 -6.39212E03
3 1 -9.7521E+03
4 1 -1.3398Et04
5 1 -1.7285E204
6 1 -2.1368E04
7 1 -2.5600.E04
8 1 -2.9939Ei04
9 1 -3.4345Et04

10 1 -'3.43.,5E,04 -- ,-mw % --
11 1 -2.9939E+04
12 1 -2.5600ooo4
13 1 -2.1368Ei04 ,--- I-
14 1 -1.7286E+04
15 1 -1.3398E+04 i --- V] j
16 1 -.9.7520E+03 . . . . _ --- ____, J
17 1 -6.3918E03
18 1 -3.3626E+0:.
19 1 -4.2864. 4 .... ,
20 1 -4.2864E+04 Figure DISAl: Pomin Location21 1 -4.2864E-04

22 1 r4 082P64Eoc4

Table 1,18.2; ,incipal Stresses Z

Table D18.1: Applied Loads

DISPLACEMENT INFORMATION
POINT U V w RX RY vZ

31 0.000E+00 O.0002i00 -1.049E;00 9.005E-02 0.000E200 0.000E200
33 0.000E.00 -1.682E,00 5.889E-16 5.552E-02 0.000E+00 0.000Ei00
35 0.000E+00 -1.682E+00 -4.948E-16 -5.552E-02 0.000E÷00 0.000E10,1
37 0.000E+00 0.000E,00 1.049E.00 -9.005L-'02 0.000.O00 0.0002.00
38 0.000E+00 -1.940E00 3.813E 16 3.757E-02 0.0002+00 0.000E#00
39 0.000E040 -1.940Ef00 -3.231E-16 -.3.757E-02 0.0002E00 0.0002+00
40 0.000+E00 -1,638E-01 -8.525E-01 8.970E-02 0.000E+00 0.000E+00
41 0.000.E00 -3.427E-01 -6.718E-01 8.862E-02 0.000E200 0.000E+00
42 0.000E010 -5.334E-01 -5.099E-01 8.672E-02 0.000L200 0.O000E00
43 0.000.E00 -7.321E-01 -3.690E-01 8.397E-02 0.000E+00 0.O002.00
44 0.000E+00 -9.345E-01 -2.503E-01 8.029E-02 0.000E+00 0.000E400
45 0.000E+00 -1.136E+00 -1 .547E-01 7.564E-02 0.000GE00 0.0002,00
46 0.000L+00 -1.331Ei00 -8.198E-02 6.999E-02 0 000E+00 0.0002'00
47 0.000E100 -1.514E+00 -3.107E-02 6.329E-o2 0.0002E00 0.000.E00
4b 0.000E+00 -1.514E+00 3.107E-02 -6.329E-02 0.000E+00 0.000' 00
49 0.000E+00 -1.3312+00 8.1986-02 -6.999E-02 0.000E+00 0.000L'00
50 0.000l+00 -1.136E+00 1.547E-01 -7.564E-02 0.000Et00 0.000E,00
51 0.000E+00 -- 9.345E-01 2.503E-01 -8.029E-02 0.000.+00 0.0001-00
52 0.000E÷00 -7.321E-01 3.690E-01 -8.397E-02 0.000E+00 0.000E+00
53 0.000E+00 -5.334>-01 5.099E-01 -8.672E-02 0.000E+00 0.000E-00
54 0.0002.00 -3.427E-01 6.7181-01 -8.8621-02 0.0002+00 0.OOOF00
55 0.000.E00 -1.638E-01 8.525E-01 -8.9/0E-02 0.O000E00 0.0002.00
56 0.0002+00 -2.1322.00 0O0OE400 -2.1406-11 0.0005+00 0.0002.00

Table D111.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE

ELE STR j, -_

NO. PT. Sil
1 1 -4.2035E.O3
2 1 -7.99OOE103
3 1 -i.2190E+04
4 1 -- 1.6748E104

5 1 -2.1607E+04
6 1 -2.6"710E404
7 1 -3.2000E404
8 -3.7423EiO4
9 1 -4.2932E+04

10 1 -4.2932E404
11 1 -3.7424E04 -
12 1 -3.2000E+04
13 1 -2.6710E+04 d=

14 1 -2.1607E404
15 1 -1.6748E*04 Fl-lII
16 1 -1.2190E+04
17 1 -7.9895E+03
18 1 -4.2037E*03
19 1 --5.3580CE04
1 1 -5.3580E+04 Figure DI9.1: Point Location

Table 1 Picp :trss:z
~,

Table D[9.1: Applied Loads

DISPLACEMENT INFORfMATION
PO I HT U V v RX ZY P z

31 0.OOOE+00 0,0050#G0 -1.312E400 1.326E-01 O.000E'00 0.000L1O00
33 0.OOOE00 -2 132E+00 7.393E-16 6.940E-02 0.OOE#00O 0.000E+00
35 O.000E-00 -2.102E400 -6.186E-16 -6.940E-02 0.OOOE*00 0.OOOE+00
37 O.OOE,00 OOEQ00 1.312E+00 -1.126E-01 O.O0OE÷00 O.0OOE+00
38 0.OOOE+00 -2.424E+00 4.780E-16 4.696E-02 0.000E400 0.000Ei00
39 0.OOOE+00 -2.424E÷00 -4.038E-16 -4.696E-02 0.OOOE+00 0.OOOE+00
40 0.OOOE+00 -2.04BE-01 -1.066E÷00 1.121E-01 0.OOOE400 O.OOOE+00
41 0.000Ef00 -4.284E-01 -8.397E'-01 1.108E-01 0.OOOE00 O.OOOE.000
42 0.000E+00 -6.66BE-01 -6.374E-01 1.084E-01 0.000E400 O.000E#00
43 0.OOOE+00 -9.152E-'01 -4.612E-J1 1.050E-01 0.000E400 0.OOOE#00
44 0.Q00E÷00 -1.168E+00 -3.129E-01 1.004E-01 0.000E400 0.00OL0O0
45 0.OOOEiOO -1.420E+00 -1.934E-01 9.456E-02 0.000E400 0.000E,00
46 0.000L+00 -1.663E*00 -1.025E-01 8.749E-02 0.000E÷00 0.000EO00
41 0.000E+00 -I .893E+00 -3,883E-02 7.911E-02 0.OOOE+00 0.000E,00
48 0.000E#00 -1.893Et00 3.883E-02 -7.911E-02 0.OOOE,00 0.000EO0
49 O.OOOE+00 -1.663E+00 1.025E-01 -8.749E-02 O.OOOE00 0.000E,00
50 0.OOOE+00 -1. 20E+00 I .934E-01 --9.456E-02 0.OOOE00 0.000>E00
51 0.0006+00 -1.16BE÷00 3.129E-01 -1.004E-01 0.OOOE.00 0.000E#00
52 0.OOOE400 -9.152E-01 4.612E-01 -1.050E-01 0.OOOE,00 0.00OC400
53 0.OOOE+00 -6-66BE-01 6.374E-01 -1.084E-01 0.000E400 0.000E-00
54 O.000E+00 -4.284.;-01 8.397E--01 -1.108L-01 0-000E00 0.0001)00
55 0.OOOE+00 -2.048E--01 1.066E400 -1.121E-0] 0.000E400 0.0001)00
56 0.O00EO0 -2.t65E'00 0.OOOE+00 -2.6'75E-11 0.000)E00 0.000EO00

Table D19.3: Def1tclions
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PRINCIPAL STRESSES
ENVELOPE 1

ELE STR mrm-

NO. PT. S11
1 -1 -5.0446E3C3
2 1 -9.5880E+03
3 1 -1.4629E+04
4 1 -2.0098E+04
5 1 -2.5928E+04
6 3 -3.2052E+04
7 1 -3.8400E+04
8 1 -4,4908E404
9 1 -5.1518EO04

10 1 -5.1518E04
11 1 -4.4908E404 o
12 1 -3.8401E,0401-..-- '~rZ,
13 1 -3.2053E+04
14 1 -2.5927IE04
15 1 -2.0098BE404 FU'
16 1 -1.4628E+04 i~~----

17 1 -9.5874E+03
10 1 -5.0442E+03
19 1 -6.4297E+04
20 1 -6.4296E+04 Figure D20.1: Point Location
21 1 -6.4296E+04
22 1 -6.4296E404

Table D20.2: Principal Stresses

Table D20.1: Applied Loads

DISPLACEMENT INFORMATION
POINT U V W RX RY RZ

31 0.000E+00 0.000E 00 -1.574E+00 1.351E-01 0.000E+00 0.000E,00
33 0 000E+00 -2.523F+00 8.851E-16 8-3291-02 0.000E400 0.000E'00
35 0.000E÷00 -2.523E+00 -7.509E-16 -. 329E-02 0.00E+00 0.000E+00
37 0-0001E00 0.00000 0 1.574E+00 -1.351E-01 0.000E+00 0.OO0E+00
34 0.OOOE+00 -2.909E+00 5.728E-16 5.635E-02 0.000E+00 0.000E400
39 0.OOOE+00 -2.909E-00 -4-901E-16 -5.635E-02 0.000E+00 0.OOOEC00
40 0.000E*00 -2.457E-01 -1.279E+00 1.346E-01 0.000E+00 0.00CE100
41 0.000E+00 -5.141E-01 -1.008E+00 1.329E-01 0.000E+00 0.000E400
42 0.OOOE+00 -8.002E-01 -7.649E-01 1.301E-01 0.OOOE+00 0.OOOE+0O
46 0.00Ei00 -1.098E400 -5.535E-01 1.260E--01 0 OOOE'00 0.OOOE+00
44 0.OOOE+00 -1.402Er00 -3-755E-01 1.204E-01 0.000E+00 0.000E,00
45 0.000E+00 -2. 03Et00 -26321E--01 2.135E-01 O.000E+00 0.000E,00
46 0-000E+00 -1.996E+00 -1.230E-01 1.050E-01 0.O00E+00 0.OOOE+00
47 0 000E÷00 -2.272EtO0 -4.660E-02 9.494E-02 0.000E÷00 0.000E+00
48 0 000E÷00 -2.272E+00 4.660E-02 -9.494E--02 0.000E÷00 0.000E,00
49 0.000E+00 -1.996E+00 1.230E-01 -1.050E-01 0 000E+00 0.O00GEt0G
b0G 0.000,+00 -1.703E+00 2.321E-01 -1.135E-0) 0.OOOE+00 0.000E+00
51 0.O0OEtOO -1.402E+00 3.755E-01 -1.204E-01 0.OOOE+00 0.000E.00
52 C.000EU00 -1.098C+00 5.535£-01 -1.260E-01 0.000E100 0.000E+00

54 0.OOOE÷00 -5-141E-01 1-008Ei00 -1.329E-01 0 .OOOE+00 0.000.E00
55 0.OOOE+00 -2.457E-01 1.279E+00 -1,346E-01 0.OOOE+00 0.O00E'00
56 0.000+E00 -3.198E+00 0.00OE+00 -3.209E-11 0.OOOE+00 0.000E100

Table D20.3: Deflections
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PRINCIPAL STRESSES
"ENVELOPE

E LE 5 TRI~c'-
NO. PT. S11 1w Ira

1 1 - -5.8849Ei03
2 1 -1.1186Ef04

3 1 -1.7066E404
4 1 -2.3447E'04
5 1 -3.0250E,04
6 1 -3.7393Et04
7 1 -4.4800E+04
8 1 -5.2393EI04
9 1 -6.0104E404

10 1 -6.0104E'04
II 1 -5.2393E'04 -
12 1 -4.4801E"04
13 1 -3.7394E+04 T]•
14 1 -3.0250Ef04
15 1 -2.3447E+04 F1I---|
16 1 -1.7066E*04 - . .
17 1 -1.1186Ef04
18 1 -.5.8854E403
19 1 -7.5013E+04
20 1 -7.5012E+04 Figure MIA: PointLocation
21 1 -7.5012E+04
22 1 -7.5013E'04 '

Table DZ 1.2: Principal Siesscs ýFO•Oe z

Table DZI.1: Applied Loads

DISPLACEMENT 1N1FORMATION
PO101NT U V w RX RY RZ

31 0.OOOE+00 0.000E00 -1.837E+00 1.576E-01 O.OOOE+00 0.000E'Ou
33 0.000E•00 -2.943EI00 1.033E-15 9.717E-02 O.OOO00 O0000E00
35 O.00. O0 -2.943E+00 -8.639E-16 -9.717E-02 O.GOOEfO0 0.000Et00
37 0.OOOEtOO 0.OOOE+00 1.837E400 -1.576E-01 0.000E+00 0.000E*00
38 0.OOOEiOO -3.394E;+00 6.673E-16 6.514E-02 0.OOOE+00 0.000E:00
39 0.000Et00 -3.394F+00 -5.640E-16 -. 6,574E-02 0.OOOE+00 O.OOOEtOC
40 0.00OE.00 -2.867E-01 -1.492E#00 1.570E-01 0.OOOE+00 0.OOOE*00
41 0.O00E+00 -5.998E-01 -1.176E400 1.551E-01 0.OOOE+00 0.000>E00
42 0.00013O0 -9.335E-01 -8.924E-01 1.518E-01 O.OOOE+00 00000100
43 0.OOOE+00 -1.281E+00 -6.457E-01 1.469E-01 O.OOOE+00 0.000C+00
44 0.OOOE+00 -- l.635E400 -4.381E-01 1.405E-01 0.OOOEt00 0.000E,00
45 O.OOOE+00 -1.987E+00 -2.708E-01 1.324E-01 0.000E*00 0.000E,00
46 0.0001O00 -2.329E400 -1.435E-01 1.225E-01 0.0001>00 0.000E,00
4? 0.0009*00 -2.650Ei00 -5.437E-02 1.10SE-01 0.000E+00 0.000E100
48 0.000E100 --2.650E+00 5.437E-02 -1.10BE-01 0.000>E00 0.000DE00
49 0.000Et00 -2.329E#00 1.435E-01 -1.225E-01 0.000>E00 0.000>E00
50 O.000E+00 -!1987E+00 2.708E-01 -1.324E-01 0O000E+00 0.0001>00
51 0.0001>00 -1.635E400 4.381E-01 -1.405E-01 0.000E1OC 0.000>E00
52 0.000O100 -1.281E+00 6.457E-01 -1.469E-01 0.000E#00 0.000E,00
53 0.000E+00 -9.335E 01 8.924E-01 -1,518E-01 0.000E400 0.000E,00
54 0.000>E00 -5.998E-01 1.176E+00 -1.5516-01 0.000>E00 0.000>E00
55 0.000E+00 -2.867E-01 1.492Et00 -1.570E-01 O.000>E00 0.0001E00
56 0.OOOE+00 -3.731E100 0.000E100 -3.744E-11 0.000>E00 O.OOOE:00

Table D21.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE

ELE STR "
NO. PT-, Sl

1 1 -6.3055E+03
2 1 -1.1984E+04 2
3 1 -1.8285E+04
4 1 -2.5122E+04
5 1 -3.2410E+04
6 1 -4.0065E404
7 1 -4.8001E+04
8 1 -5.6134E+04
9 1 -6.4398E+04

10 1 -6.4397E+04
11 1 -5.6135E+04
12 1 -4.8000E*04
13 1 -4.0065E+04
14 1 -3.2410E+04
15 1 -2.5121E+04 Ta ll-- i
16 1 -1.8285E+04 ,mT-,w ..
17 1 -1.1985E+04
18 1 -6.3061E+03
19 1 -8.0370E+04 -
20 1 -8.0370EI04 Figure D22.1: Point Location
21 1 -8.0371E+04
22 1 -8.0370E+04 1 S

____j WADS
Table D22.2: Principal Siresses POINT FORCE X FORCE Y FORCE Z

38 0. -1.500E+03 0.

Table D22.1: Applied .oads

DISPLACEMENT INFORMATION
POINT U V W RX RY RZ

31 O.0OOE+00 0.000E+00 -1.968E+00 1.689E-01 O.0OOE+00 0.O00E4,00
33 O.OOOE+00 -3.153E+00 1.108E-15 1.041E-01 O.OOOE+00 O.0OOE+00
35 O.OOOE4O0 -3.153E+00 -9.337E-16 -1.041E-01 O.OOOE+00 O.OOOE+00
37 0.000E+00 0.000E+00 1.968E+00 -1.689E-01 0.000E+00 0.000E+00
30 O..000+0O -3.637E+00 7.162E-16 7.044E-02 0 OOOE+00 0.OOOE+00
39 O.000+0O -3.637E+00 -6.093E-16 -7.044E-02 O.OOOE+00 O.OOOE+00
40 O.000E+0O -3.072E-01 -1.598E+00 1.682E-01 0.000E+00 O.OOOEfOO
41 O.OOOE+00 -6.426E-01 -1.260E+0G 2.662E-01 O.000E+00 O.OOOE+00
42 O.OOOE+OO -1.000E+00 -9.561E-01 1.626E-01 0.0OOE+0O O.OCOE+0C
43 O.00OE+00 -1.373E,00 -6.918E-01 1.574E-01 O.OOE40O0 0.000E+00
44 O.OOOEYOO -1.752E+00 -4.694E-01 1.505E-01 O.000E+00 O.OOOE+00
45 O.000+00 -2.129E+00 --2.901E-01 1.416E-01 O.000E+00 O.000E+00
46 0.003E+00 -2.495E+00 -1.537E-01 1.312E-01 0.000E+00 0.000Ef00
47 O.000E+00 -2.840E+00 -5.825E-02 1.187E-01 O.000+00 O.0001+00
48 O.000E+00 -2.840E+00 5.8250-02 -1.187E-01 O.OOOE00 O.000E+00
49 O.00OE+90 -2.495E+00 1.537E-01 -1.312E-01 O.OOOE+00 O.000E+00
50 O.000E+00 -2.129L+00 2.901E-01 -1.418E-01 O.000O+00 0 0OOE+00
51 O.000+00 -1.752E+00 4.6941-01 -1.505E-01 O.000O+00 O.000E+00
52 0.00O1+00 -1.373E+00 6,918E-01 -1.574E-01 0.000E400 0.000E1O0
53 0.0001+00 -1.000EvO 9.561E-01 -1.626E-01 0.000e+00 O.OOOE+00
54 O.000E+00 -6.426E-0k 1.260E+00 -1.662E-01 0.000E+00 O.000*E00
55 O.000E+00 -3.072E-01 1.598E+00 -1.682E-01 O.000+00 O.000E+00
56 O.O00E+00 -3.998E400 O.OOOE+00 -4.012E-11 O.OOOE+00 O.0001+00

Table D22.3: Deflections
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PRINCIPAL STRESSES
ENVELOPE

ELE STR ,
NO. PT. SI"

1 1- -6.7257Ei03
2 1 -1.2784E+04
3 1 -1.9504E+04
4 1 -2.6796E>04
5 1 -3.4571E204
6 1 -4.2735EO04
7 1 -5.1201E+04
8 1 -5.9878E04
9 1 -6.8690E104

10 1 -6.86912.04
11 1 -5.9878E+04
12 1 -5.1200oE04
13 1 -4.2736E.04
14 1 -3.4572Ef04
15 1 -2.6796E+04 F-11I•"
16 1 -1.9504E#04 _______' ' _

17 1 -1,2784E+04
18 1 -6.7252E#03
19 1 -8.5729E+04
20 1 -8.5728E+04 Fipure D2.I: Point Location21 1 -8.5729E+04

22 1 -8.5720E+04

'Fable D123.2: Principal Stress -s
1,---,

Table D23.1 : Applied Loads

DISPL.ACEMENT INFORMATION
POINT U V W RX RY PZ

31 0.OOOE.00 0.000E200 -2.099E200 1.801E-01 0.OOE.00 0.0002E00
33 0.000E+00 -3.364E+00 1.178E-15 I.110E-01 0.O000E00 0 000 E00
35 0.000E200 -3.364E200 -9.897E-16 -1.110E-01 0.000E+00 0 000E,100
37 0.000E+00 0.000E200 2.099E+00 -1.8012"01 0.000C400 0 000 E00
38 0.000Ei00 -3.879E+00 7.626E-16 7.514E-02 0.000E+00 G.000'E00
39 0.000E+00 -3.879E+00 -6.462E-16 -7,514E-02 0-000E+00 0.600E+.0
40 0.000E+00 -3.277E-01 -1.705E+00 1.794E-01 0.000E+00 0.000E200
41 0.000E+00 -6.855E--Ol -1.344E+00 1.772E-01 0.O000E00 0.000E,00
42 0.OOOE+00 -1.067E+00 -1.020E+00 1.734E-0] 0.000+E00 0.OOOE,00
43 0.000E+00 -1.464E+00 -7.380E-01 1.679E-01 0.000E+00 0.0002E00
44 0.000E+00 -1.869E+00 -5.007E-01 1.606E-01 0.OOOE400 O.000.E00
45 0.000E+00 -2.271E+00 -3.094E-01 1.513E-01 0.000E+00 0 000.E00
46 0.000E+00 -2.661E+00 -1.640E-01 1.400E-01 0.000E'00 0.000E400
47 0.OOOE+00 -3.029E+00 -6.214E-02 1.266E-01 0.000E+00 0.000E+00
48 0.000E+00 -3.029E+00 6.214E-02 -1.266E-01 0.000E+00 0.000E+00
49 0.0002E00 -2.661E,00 1.640E-01 -1.400E-01 0.000E+00 0.0001>00
50 0.000E+00 -2.27!Et00 3.094E-01 -1.513E-01 0.000E200 0.000>E00
51 0.000E+00 -1.869F+00 5.007E-01 -1.606E-01 0.000E+00 0.000.E00
52 0.000.E00 -1.464E.00 7.380E-01 -1.679E-01 0.000E+00 0.0002'00
53 0.000Et00 -1.067E+00 1.020E+00 -1.734E-01 0.000E+00 0.000C400
54 0.0002+00 -6.855E-01 1.344E200 -1.772E-01 0.000.E00 O.000.E00
55 0.000+E00 -3.277E-01 1.705E+00 -1.794E-01 0.0002E00 0.000E.00
56 0.0002+00 -4.2642400 0.000E+00 -4.279E-11 0.000E+00 0.000E200

Table D23.3: Deflections
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PRINCIPAL STRESSES
-ENVELOPE

ELE STR

N~O. PT. s11
I- -7-3564E+03

2 1 -163993E#04
3 1 -2.1333E+04
4 1 -2.9309EO4

I -3.7612E+04
6 1 -4.6743Eý04
7 1 -5.6001E+04 -
8 1 -6.5492E4-04
9 1 -7.5131EsO0

10 1 -7.5130E+04
II 1 -6.5492E+04 • _

12 1 -5.60OOEt04
13 1 -4.6743E+04
14 1 -3.7812F+04 " I
15 1 -2.9309E+04
16 1 -2. 1332E+04 s ._ _ _______

;7 1 -1.3982E#04
18 1 -7.3562E+03
19 1 -9.3765E+04
20 1 -9.3 Q65E+04 Figure DZ4.1: Point Lormalio21 1 -9.3166E,04
22 1 -9.3766E404

Table D24.2. Principal Stresses _,

Table D14.2. Applied Loads

DISPLACEMENT INIFORMIATIONI

-0 1ItNT U v w RX Ry PZ

31 O.OOOE+00 0.000f+00 -2.296E+00 1 970E-01 0 O00CEOQ 0.000OO00
33 .0 00.E00 -3.679E+00 1.288E-15 1 215E-0 0 0000E+000 .00E,00
35 0.000E400 -3.679E+00 -1.086E-15 -1 215-01 0 000OF+00 O.0OQE#00
37 0.OOOE÷00 0.OOE+00 2.296Et0O -1 970E-01 0 O00EsO0 0.00D1,00
38 0.000E+00 -4.243Et,0 8.338E-16 6.216E-02 0.000E+O0 0.0OOE'00
39 0.000E00 --4.243E+00 -7.089E-15 -8.218E-02 0.OOOE+00 0.000E+00
40 0.000E+00 -3.584E-01 -1.865E+00 1.962E-01 0.OOOE+00 O.000E00
41 0.000E400 -7.497E-01 -1.470E+00 1.938E-01 0.000O+00 0.000E 00
42 0.000Es00 -1.167E+00 -1.115E400 1.897E-01 0.000E'00 0.000EOO
43 0.000E400 -1.602E+00 -8.071E-0i 1.837E-01 0O000E#00 0.000DE00
44 0.OOOE+00 -2.044E+00 -5.476E-01 1.756E-01 0.OOOE.00 0.000E 00
45 0.000Et00 -2.484E+00 -3.385E-01 1,655E-01 0.OOOE.00 O.GOOE,00
46 0.000E+00 -2.911E+00 -1.793E-01 1.531E--01 0.OOOE.00 0.00O0E00
47 O.000E+00 -3.313E+00 -6.796E-02 1.384E-01 0.000L+00 0.00)E400
48 0.OOUE00 -3.313E#00 6.796E--02 -1.304E-01 0.000*E00 0.00OE'00
49 0.000E+00 -'2.911E400 ].793E-01 -1.531E-01 0.000E00 0.000E.00
50 0.OOCE400 -2,484E+00 3.385E-01 -1.655E-01 0.000E.0) 0.000E,00
51 0.OOOEtOO -2,044E400 5.476E-01 -1-756E-01 0.000E*01 0.000E.00
52 0..V0Et00 -1.602E+00 8.071E-01 -1.837E-01 0.000EDO0 C.000Ef00
53 0.000E+00 -1,167Es00 1.115E#00 -1.897E-01 0.000E400 0.000E,00
54 O0OGEiOO -7.497E-01 1.470E400 -1.938E-01 0.000E'00 0 00LL00
55 0.000E+00 -3.584E-01 1.865E400 -1.962E-01 0.000E+00 0.000cluo
56 0.000ED00 -4.664Ef00 O.000E400 -4.680E-11 0.000>EO 0.000F,00

Tabie D124.3: DeflelcIons
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PRIN~CIPAL STRE.SSES

ELE STR T3 T

NJO. PT. -, Sli
1 I -7.5675Et03
2 1 -1.4381E+0O4
3 1 -2.1943E+04
4 1 -3.0145Et04
5 1 -3.6893E+04
6 1 -4.8077JL,04
7 1 -5.7601F+04
8 1 -6.7363Ei0i
9 1 -1.7276E.0O4

10 1 -3.7277E+04
11 1 -6.7-562E404 ~-~~-
12 1 -5.7601E+04 -- --

13 1 -4.8077IF.O4
14 1 -3.8893E,04
15 1 -3.0147Ef04[

113 1 -7.56671&,03
19 1 -9.644~,L 04______________
20 1 -9-644riE$04 Figure -2.:PitIoaii

21 1 - 9. 64 4 4 F. 10~ Po4Lct
22 1 -9.G445EF-04

Table D25.2: Principal Slfv~es

Table D25.1: Applied L~oads

DI1 SPtI\CLML14T 111FORMATJ0N
[J)INT U Id W R y F'Z

31 0.0001:001 (;.OOOEIOG --2.361E.00 2.026E-01 0.0OOOE400 CjOOCE#00
33 0.OUOE:+00 *-3.7M1E00 1.324E-15 1,249E-01 0.000Ei00 0.OOOFE.00
35 0.OOOE.00 -3.784Ef00 -1.116E-;5 -1.249F--01 COQsO .OOOE+0 O 00L~O
33 0.00U."00~ 0.000F.00 2.361L'00 -2.029,E-01 O.000E.iO0 0.OOOE*00
38 0.0OF40.0 *-4.364E400 8.586E-16 8.453E-02 O.OOOE'#00 0.000EiOO
39 0.0001' 1)0 -4.364EA00~ -7.284E-16 -6.453E--02 O-OOOE+00 0.OU')Ei00
40 0.00CF>100 -3.6C6E-01 -1.918iE+00 2.018E-01 U.OQOE.00 0.00 Et00
41 C.000E400i .7.711E-01 -1.512Ei-C0 1.994E.-01 O.OOeOE+0 0.00UF,00
42 O.OOOE'C0 -1.2ZiOE+00 -1.147E+00 1.951E-01ý 0.000E,00 0.00OE'0O
43 0.OGOE+00 -1.S47Et00 -,8302F-01 1.689E-01 0.0OOOEACO 0.01Or1'00
44 0.000E4(00 -2.103Ef00 -5.633E-01 1.e07E-0] 0.000E#00 0.0OE001:IO
45 0.000L,00 --2.555Eý00 -3.481E-01 1.702E-01 0.OOOEfO0 0.00COOE0
46 0.OOIE.00 -2.994E~U tGO ~ n0 1.575E.;-0 O.OOOEsO() O.UOOE4UG
4-1 0.000E'00 -3.408E.0i) -6.9901UE-02 1.4241E-Ol 0.OOOE+00 0.000kE'00
48 0.0Q01E400 -3..406LiOO C.90OE-02 -1.424E-01 0.000E+0*. 0.OOOL100
49 0.OOOE.400 -2.99,4ECO 1.845r-01 -3.575L-01 .OiO 0.000E :1 0OOE00
50 QO.QOEtOC *2.555E+')0 3.461E.-01 -1.702E-01 0.00OOE#00 0.0O0E,00
51 O.OOOEi'00 -2.103E,00 5 633E,-01 -1.007E-01 0.OOOE+00 O.QOOFCOQ
52 O.OOOE+00 6167~i0 l.302L-01 -.1.6089E-01 U.OCOF,+00 0.0OOOE.00
53 0.OGOE400 .1.20OE400 1.14'?E#CO -1.9SIE-Ul 0.O00E:*00 0.OOOE*00
54 0.OCOEf00 -7.1I11L01 1.512FiO0 -1.994i,-01 0.OOOE+OU 0.000E40U
55 0.OOOiEt0 3.46E0 1.918E,4iOO -2.018E-01 0.OOOEiOO 0.OOOE100
56 0.000Eis00 -4.'9*1 Us00 0.00OtOE' -4.014UE11 0.OOOEtUO 0.000LO'0
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r!' Hl'-!! AL S3TPI'•qP.S -

t11v' A; 3'. T P I- F.__

U, r, . Sri -7." J2PE-,
r 73-1. 50 1E 01 "

.1 2 211 ci 0 1
•1 -3. 1G 2 f. F 1

q -I.0621r. vg
-5.0215! '1

---6.015 reE01
07 0 5 .1 0 1

- .0 2 51>F1

I 1 -5.0624F.'1 Ii11 -4.06211>01 II ,,•t

5 1 -3. 1195F, 01 , ; 111:1
S 1 . 2. 29111>o1 F, . .... . . . ,.

1 -- .50211; 01
I. -7.9021r,03

" 1 -1 . 00 ' 05
I - 1 001 F • c Fl,, D26.l: lPoltil I nc~llinnl

21 -1.C073E 95
2 1 -1 Or) '71F )i

.. LOADS
Inhle 1)2(,.2! incpiI POINT FORCEiX FORCE Y ,<.IFOC Z

i 3. 9 . s -1,880L+0. 0.
-1 hibe 1)26.1: AsilrII(1 Iacds

l' I t'l;ý ', A"F 11Flll 11 <PIP11PT i ýI)

-, j U V WI I 7f
31 Q0.000C100 0.000E 0'.) -2.40EE'00 2.1LE'-0] 0.000C190 0.00.QL''"'.'
33 0 0001>0F,0 -3.952E, 0 1.389F 15 305G-01 O ._F ' Q .) G - C'C
5' (3 10 0 F'0'0 -3 .952E 00 -1.I 6F.-15 - 1.35i>01 r .000E'O0 0Q .2OE');K'.
3I 0.0000 1 0 E .000II00 2.EI I E,0 -2 11I,01 0.00100 0.0 1l99E''
M) 0 00010'09 -1 .55E 00 8.969E-16 8.129F 02 0.000.'O0 0 . M ,F
S 0 .000El00 -4 .55r0,0 1.626E-]6 -G . C2?:;-02 0.00000) 0.Ooofo"

1 0 0.1)000Q0 -3 .850F: () -2 00309 2 .108r -01 0.000EQ0 0 ) E 'r)'2

'i1 0 000 00 - .0510 01 -1 597900 2.092'-;-01 0.001' 00 0 QO9F):OQO
0 0o0g. '00 -1 2540' F 1 D 1 C9E' 00 2 .03EF 0) o.000-io 00 o0 (r11 ) .i

1) 0 OO E Q'O9 -1 .721100 -0 11i11: 31 .19. if::01 f.000f ; 0 ol'!: f '.,t

11 ..00 01-00 -2 .19GE,O0 5.83E 01 1 .088r. 01 0.000E'00 O.. '.I,"'.
1 ,, 0 .000 0,00 -2 669E '00 -3 63 6 17 01 r. 0 1 .79 Q31 0 .0 00 " 0 .r."'l' 1...
1'• 0 0 ]0 F. g 0 -3 127r .0' 0 -1 92CU- 91 3 1 " F " 01 U .(9r n '00 1 ) . '0, i
17 0 0001:000 -3 559F 00) - .301 E;-02 1.1 3IF-01 0 .0001F'09 Q0.002'ý E .1

19 0..000f'00 -3 .55-)ý: 01 7 3)01E-02 -1 .-'V5IC7 -01 0.OoO io' 0 .)r1)1".
13 0. 'Q 0 000 -3 .127F 00 1 926r -0) -I 61'i. 01 O.000 E 0r U 000 r,1) .'.
" Q -. r)QUE9' 0 "-2 6691;'00 3.6C69 11 Q ..636: 0 0.000-1- .2 0 .001.)I."2'Q

1 0O.000 0 00 --2. 19(E,00 .892E-0] 1 R811:-UI - 0001>00 (.1 -0 ]9 0' 1 '.:

52 0.O000000 -1 7211-0,00 8(.1( 01 - .973; 0Q1 0.000 00 0..901, ')F

53 Q(.000E'00 -I. 2I1-;,00 1.198E100 -2.0380.. O 0 0 .000r 10U r, Q,)0. 1 '"! 0. 00')F;'00 -6 .051E 01 1 5 791.;1'Q0 -2 . ('9Z11" 0) Q .r~o Or) F .I Wi Q l. q U

55 0.0000u:00 -3 .851)F-01 2.00 t'00 -2. 1089 -U1 0.0001' 0U Q I

56 Qi. 0 a ;'0 0 -5 0100L1U0 0 .0001 . . -5.028E--11 .0OLI0 '00 0.O ' "0

1i;th" D26.1: I1cflhction,
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Appendix E

LOADS LOADS

POINT FORCE X FORCE Y FORCE Z POIN1T FOPCE X FORCE Y FORCE Z

15 0. -2.000E'02 0. 15 0. -4.000E102 0.

30 0. -2.000E'02 0. 30 0. -4.OOO'E02 0.

112 0. -1.550EI02 0. 112 0. -1,550Ef02 0.

115 0. -2.00OF402 0. 115 0. -4.000F102 O.

DISPLACEMENT INFORMATION DISPLACEMENT INFOPMATION

POINT u v w POINT U V W

31 -3.525E-05 -3.578E-01 0.00 31 1.775E-04 -6,723E-01 0.00

110 -"7,836E-14 -3.603E-01 0.00 110 -1.329E-13 -6,112E-01 0.00

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS

14O. NO.

112 1.904Et03 1.009Et04 312 -2.494E403 1.694E404

100 -2.917E'02 1.041E103 100 -4.952E'02 1.766Eý03

105 -3.579E'03 3.4138E403 105 -6.071E+03 5.866Eý03

105 -1.649E+03 3.261Eý03 105 -2.813E403 5.392Eý03

74 4.507E401 1.518E101 74 -1.711E+02 8.084E'01

81 -7.040EI01 5.560Et01 81 5.097E402 3.284Eý02
66 -1.00OEý02 6.503E'01 66 3.484E+02 2.793E'02

42 -1.062Eý03 4.572E+01 42 -1.996E'03 8.607F+01

.U *-- - --

LOADS LOADS
POINT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE z

15 0. -6.O00E02 0. 15 0. -8.000E,02 0.
30 0. -5.850Et02 0. 30 0. -5.850Et02 0.
112 0. -1.550E402 0. 112 0. -1.550E402 0.
115 0. -5.200Ef02 0. 115 0. -5.200EI02 0.

DISPLACEMENT INFORMATIOH DISPLACEMENT INFORMATION
POINT li V w POItT U V W

31 4.984E-04 -9.546E-01 0.00 31 7.648E-04 -1.084E&00 0.00
110 -1.743E-13 -8.01SE-01 0.00 110 -1.863E-13 .-8.564E-01 0.00

ELE14 NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
NO. NO.

112 -4.856F+03 2.218E'04 112 -4.506E403 2.372E'04
100 -6.499EF02 2.316Ef03 100 -6.949E402 2.475E'03
105 -8.OO1Et03 7.680E&03 105 -8.601E,03 8.?13E'03
105 -3.732E403 7.035E'03 105 -4.037E403 7Ai36E'03
74 -5.186Et02 1.161E+02 74 -8.204EcO2 5.041E'I01
81 1.324E¢03 8.931E402 81 1.964E'03 1.427E'03
66 1.085E403 8.109E'02 66 1.732E403 1.192E'03
42 -2.835E'03 1.221F402 42 -3.22tE4O3 1.387'F102

3200 lbs Aft Right, ('enter of G ravity
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LOhDs LOADS
POTNT FORCE X FORCE Y FORCE 7 PO11'lr' FORCE X FORCE Y FORCE z

15 0. -1.0ooE103 . 15 ). -1.-00E103 0.
30 0. -5.850EI02 n. 30 Q. -5.85(EO2 0.
112 o. --l.55OEI02 o. 212 o. -1.55nE'02 o.
119 n. -5.200E#0, 0. 119 o. -5.,0op n2 0*

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
POJ IT U V N 11OH11'r U V 11

31 1.01E-03 -1.213E'O0 0.00 31 1.29SE-03 -1.3.t2EI00 0.00
110 -1.082P-13 -9.113E-01 O.oo 110 -2.101n-13 -9.r61E-01 o.0o

ELEM NORMAL STRESS SHEAR STkESS ELEM NORIAL STRESS SHEAR STRESS
NO. NO.

112 -4.156E103 2.526E104 112 -3.80GE103 2.680E'04
100 -7.398E,02 2.633E'03 100 -7.831E102 2.792E103
105 -9.201E403 8.746E'03 105 -9.80E403 9.279E4O3
105 -4.343E'03 8.038Et03 105 -4.64RE103 8.539E'03
74 -1.122E403 2.O1OE101 7.1 -1.424E03 8.P21E,01
81 2.604Et03 1.960E,03 81 3.245E'03 2.189E'03
66 2.380E103 1.571E103 66 3.028E103 1.951E;03
42 -3.rOSF.43 1.953FI02 42 -3.9c)E401 l.723Ef)2

LOADS LOADS
POINT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE Z

15 0. -1.400Et03 0. 15 0. -1.600EI03 0.
30 0. -5.850E,02 0. 30 0. -5.850EI02 0.
112 0. -1.550EI02 O. 112 c. -1.550EI02 0.
115 0. -5.200E+02 0. 119 0. -5.20OEtO2 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORJMATION
POINHT U V W POINT U V W

31 1.564E-03 -1.472E400 0.00 31 1.830E--03 -1.60olE 00 0.00
110 -2.221E-13 -1.O21E+00 0.00 110 -2.340E-13 -1.076rpOO 0.00

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
NO. 10.

112 -3-456E403 2.834E404 112 -3.106E'03 2.988E'04
100 -8-263E402 2.950E'03 100 -8.712E'02 3.10)E'03
105 -1.040Eý04 9.812Et03 105 -1.100EI04 1.034E'0.4
105 -4-954EI03 9.041Et03 105 -5.259E'03 9.542E'03
74 -1.726E'03 1.563Eý02 74 -7.027E'03 2.22]E'02
81 3.885E+03 3.021Et03 81 4.525E'03 3.551E,03
66 3.676E403 2.332E'03 66 4.324E'03 2.708E4O3
42 -4.377EF03 1.886E02 12 -4.763E101 2.05F'r2

3200 lbs Aft Right, (enter of (;lavity
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LOADS
LOADS POINT FORCE X FORCE Y FORCE Z

POINT FORCE X FORCE Y FORCE Z 15 0. -1.945E,03 0.

15 0. -1.800E'03 0.
30 0. -5.850F,02 0. 30 0. -5.5A0E502 0.
112 0. -1.550E&02 0 115 0. -5.50EF102 0.
115115 -5.200Q02 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION

POINT u v 1INT U V W

31 2.097E-03 -1.730F'00 0.00 31 2.290E-03 -1.824E'00 0.00

10 -2.459E-11 -1.131E400 0.00 1.10 -2.546F-13 -1.17IF400 0.00

ELEM NORMAL STRESS SHE1IR STRESS
ELEM NORMAL STRESS SHEAR STRESS

NO. NO.
NO. 112 -2.503EF03 3..254E'04

100 -9.379E'02 3.267E;03 100 -9.49UE402 3.383E#03
105 --I 160EI04 1.08BEf04 105 -1.204E404 1.126E+04
105 --. 564E403 1.004E,04 105 -5.736E,03 1.041E404
105 -5.564E403 1.004E10474 -58E0 337E2

74 -2.329E'03 2.902E&02 74 -2.545E103 3.379E+02

81 5.165E'03 4.084E'03 81 5,629Ef03 4.469E+03

66 4,971E403 3.069E'03 66 5.441Ei03 3.368E403

42 -5.149E'03 2.221FtO2 42 -5.42RF.-03 2.342F402

3200 lbs Aft lRig•it, ('Ceter of crai it'y
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LOADS LOADS
POINT FORCE X FORCE Y FORCr Z rnjtr rovrCp \ rOYpE Y FnPRCP Z

15 0. -2.000E402 0. 15 Q. -~ -QU. ElO2 Q.
30 0. -2 000E4Q2 0. 30 0. -4.- 0OE!02 0.
112 0. -2.000E 02 0. 112 0. - .1.0OE'02 0.
115 0. -1.300EOF 2 0. lV 0. -1.Inor,02 0.

DISPLACEMENT INFORMATION DISPLACEHENT INFORHAIION
POINT U V w POiir' U v 1.7

31 4.752E-06 -3.508E-01 0.00 31 2.175F-04 -0653E-0] 0.00
110 -7.452E-14 -3.426E-01 0.00 110 -].20]E-li -5.935P.-o1 0.0o

ELEM NORMAL STRESS SllEAR STRESS ELEN NORIAL STREOS SHEhR STRESS
NO. NO.

112 5.541Ef03 9.703Eý03 112 ].'144E404i 1,696E'04
100 -2.774E&02 9.901E,02 100 -4.814F402 1.715E403
105 -3.441E403 3.351EýO3 105 -6.040EI03 5.95OE'03
105 -1.595E#03 3.195E403 105 -2.829E403 5.658E'03
74 -1.365E401 2.395Eý01 74 ->.7721E02 8.850E'01
81 -1.156E&01 2.188E,00 81 4.369E#02 3.456Fi02
66 3.453E•01 1.522E#01 6E 6.147E.O2 3.997E,02
42 -1.041Ef03 4.492E401 47 -1.974F403 8.S,2FoE

LOADS LOADS
POINT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE Z

15 0. -4.850EI02 0. 15 0. -4.850E,02 0,
30 0. -6.0OOE402 0. 30 0. -8.0OOE402 0.
112 0. -5.450E402 0. 112 0. -5.450Et02 0.
115 0. -1.30OE402 0. 115 0. -1.30OE402 0,

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
POINT U V W POINT U V W

31 3.651E-04 -8.900E-01 0.00 31 6.316E-04 -1.019E'00 0.00
110 -1.684F-13 -7.741E-01 0.00 110 -1.803E-13 -8.289F-01 o.0o

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMJAL STRESS SHEAR STRESS
NO. NO.

112 2.090E404 2.217E,04 112 2.131E#04 2.372E404
100 -6.275E#02 2.237E'03 100 -6.716E402 2.399E'03
105 -7.909E403 7.649E#03 105 -3.507Er03 8.182E'03
105 -3.716E#03 7.432Et03 105 -4.019E403 7.935E,03
74 -4.600Et02 9.823E401 74 -7.588E'02 3.167E401
81 7o482E+02 5.408E102 81 1.396E,03 9.203E,02
66 1.017E403 7.083Et02 66 1.657E#03 1.240E'03
42 -2.640E#03 1.139EiO2 42 .- 3.022EtO3 1.103F,02

3200 ls Aft ieft, (enter of r;rarity
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LOADS LOADS
l'0I!1I FOPCE X FORCE Y I(OCE Z POINT FnRCE X FORCE Y FORCE Z

15 Q. -4.85oFo2 0. 15 0. -4.850E,02 0.
30 0. -1.OOOQF.3 0. 30 0. -1.200E'03 0.
112 0. -5.45)E#" 0. 112 0. -5.450E,02 0.
115 0. -1.1OOF,'' 0. 115 0. -1.300Eý02 0.

DISPLACEMENT INFORPf'VION DISPLACEMENT INFORMATION
rlofir u . POINT U v w

31 8.98)E-04 -].flfl 00 0.o0 31 1.164E--03 -1.270E400 0.00
110 -1.022F-13 - .8 PIRt-o1 f).00 110 -2.O41E-13 -9.387E-01 0.00

ELEM NORMAL STRESS FIIf"1R STRESS ELEN NORMAL STRESS S1-EAR STRESS
NO. NO.

112 2.173E40-1 2.526E'04 112 2.215E404 2.681E104
10Q -7.15ACO02 2.553E103 100 -7.606E+02 2.712E103
]05 -9.104E'03 8.716E'03 105 -9.702E+03 9.250EtO3
105 -4.322E'03 8.438E103 105 -4.625E+03 8,942E#03
71 -1.05 E403 L.727E'0] 74 -1.357Ef03 1 050Et02
81 2.044E#O3 1.3OOE00 3 81 2.692E;03 1 .679E03
(f 2.297EI03 1.772E,03 66 2.937Et03 2.305E'O3
42 -3.40IFl n3 3.47Fln2 42 -3.784E403 1.612Fb02

LOADS LOADS
POINT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE 7

15 0. -4.850EI02 0. 15 0. -4.850E402 0.
30 U. -1.400t'03 0. 30 0. -1.600E O3 0.
112 0. -5.450EI02 0. 112 0. -5.,150E'02 0.
115 0. -1.300E,02 0. 115 0. -1.300Ein2 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
PO!tIT U V W F'ltll U v

31 1.431E--03 -1.407E'00 0.00 31 1.697E-03 -1.536E'00 0.00
110 -?.1]IE-13 -9.936E-01 0.00 110 -2.280E-13 -1.I4SE'00 0.00

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRECS SIHEAR STRESS
NO. NO.
112 2.256E*O4 2.835E*04 112 2.29BE404 2.959E'04
100 -8.072E*02 2.871E403 100 -8.505E'02 3.029E'03
105 -1.030E404 9.783E'03 115 -1.090EI04 1.032E I01

105 -4.929E,03 9.445E'03 105 -5.232E'03 9.9'140 '03
74 -1.655E4O3 .704E'02 74 -1.951El O3 2.429E'')2
81 3.339Eý03 2.051Ei03 01 3.987E,03 2.441E'03
66 3.577EtO3 2.836E'03 66 4.217E'03 3.368E103
412 -4.166E+03 1.796E 02 42 -4.91F l I .FqO1 n2

3200 lbs Aft Left, Center of Gravity
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LOADS LOADS

POINT FORCE X FORCE Y FORCE Z POItNT FORCE X FORCE Y FORCE Z

15 0. -4.850E+02 0. 15 0. -4.850E*02 0.

30 0. -1.800Ep03 0, 30 0. -2.00EO403 0.
112 0. -5.450E402 O. 112 0. -5.450E'02 0.

115 0. -1.300E402 0. 115 0. -1.300Fý02 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION

POINT U V w POINT U v w

31 1.964E-03 -1.665E'00 0.00 31 2,230E-03 -1.795Ei00 0.00

110 -2.400E-13 -1.103EfOO 0.00 110 -2.519E-13 -1.158FE00 0.00

ELE24 NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
NO. NO.

112 2.340E404 3.144Eý04 112 2.382Et04 3.298E404

100 -8.937E•02 3.188Ei03 100 -9.369E,02 3.348E403

105 -1.150E÷04 I.085E+04 105 -1.209E'04 1 138E*04

105 -5.535EtO3 1.045Ef04 105 -5.838E÷03 1.095E#04

74 -2.253E403 3.059E+02 74 -2.552E403 3.760Et02

81 4.635EJ03 2.820Et03 81 5.283E;03 3.202E403

66 4.857E+O3 3.902Ef03 66 5.497E403 4 431E+03

42 -4.930E+03 2.127E+02 42 -5.312E+03 2.293E402

LOADS

POINIT FORCE X FOPCE Y FORCE 7

15 0. -4.8OE,02 0.
30 0. -2.040E103 0.

112 o. -5.459E'02 0.
]1,, 0. -1.300EtO2 O

DISPLACEMENT INFORMATION
POI11'r U V W

31 2.283E-03 -1.820EtOO 0.90
110 -2.541E-13 -1.169EIO0 0.00

ELEM NORMAL STRESS SHEAR STRESS
NO.

112 2 39OEi04 3.329E,04
100 -9.49OEi02 3.379E403
105 -1.221Et04 ].14qEO04
105 -5.899E403 1.10ESE04
74 -2.612E'03 .896E402
81 5.412E 03 3.273E'03
66 5.625E'03 4.538E03
42 -5.187E403 2.323Fin2

3200 lbs Aft Left, (_'enter of (ravity



LOADS LOADS
POINT FORCE X FORCE Y FORCE Z PoINr FORCE X FORCE Y FORCE Z

15 0. -2.0OOE+02 0. 15 0. -4.000E402 0.
30 0. -2.000Fý02 0. 30 0. -4.000Et02 0.
112 0. -2.OOOEf02 0. 112 0. -4.000E-02 0.
115 0. -2.000E+02 0. 115 0. -4.000E+02 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
POINT U v w POINT U V w

31 -1.073E-04 -3.704E-01 0.00 31 -2.J45E-04 -7.408E-01 0.00
110 -8.527E-14 -3.920E--01 0.00 110 -1.705E-13 -7.841E-01 0.00

ELEM NORMAL STRESS SHEAR 8TREB8 ELEM NORMAL STRESS SHEAR STRESS
No. 1O.

112 3.733E403 I.I02E+04 112 7.466E÷-03 2.205E+04
100 -3.181E402 1.133E-03 100 -6.361E*02 2.265E+03
105 - ,894E+03 3.810E4-03 105 -7.783E+03 7,621E-03
105 -1.790E+03 3,589E+03 105 -3.579E403 7.179E4-03
74 1.209E4.02 2.912E-01 74 2.418E÷02 5.824E-01
81 -2.593Et02 1.834E+02 81 -5.185E+02 3.668E+02
66 -2-593EI02 1.835E402 66 --5.185E+02 3.67!E+02
42 -1.10OEtO3 4.738E401 42 --2.199E+03 9.475E401

LOADS LOADC
POINT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE Z

15 0. -6.o0 E40)2 0. 15 0. -8.0OOE4-02 0.
30 O. -6.000E+02 0. 30 0. -8.O00OE402 U.
112 O. -5.600E+02 0. 112 0. -5.60OE4O2 0.
115 O. -5.600E+02 0. 115 0. -5.600E402 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORIATION
POINT U V w POINT U v w

31 -1.938E-04 -1.089E400 0.00 31 3.391E-04 -1.347E'00 0.00
110 -2.435E-13 -1.120Et00 0.00 110 -2.674E-13 -1,229E400 0.00

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS 8HEAR CTRES8
NO. NO.

112 1.061E404 3.148Eý04 112 1.137E+04 3.457E+04
100 -9.075E+02 3.236E+03 100 -9.957E402 3.552EtO3
105 -- 1.114E404 1.088E404 105 -1.234E404 1.195E*04
105 -5.133E4-03 1.025E+04 105 -5.741E#03 1 126E+04
74 2 .184E4-02 1.169Et00 74 -3.822E402 8.504E-01
st -4.684E+02 3.321E,02 81 8.195EO02 5.799E#02
f36 -4.684E+02 3.319E402 66 8.195E402 5,807E402
42 -3.232E+03 1.394F402 42 -3.999E403 I .72 GE02

3200 ibs Centerline, Center of Gravity
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_-Um

-LOADS LOADS

POINT FORCE X FORCE Y FORCE Z POINT FORCE X FORCE Y FORCE Z

15 0. -1.000E+03 0. 15 0. -1.040E4O3 0.

30 0. -1.000E+03 0. 30 0. -1.040E+03 0.

112 0. -5.600E402 0. .12 0. -5.6OOEfO2 0.

115 0. -5.600E+02 0. 135 0. -5.6OOE+02 C.

DISPLACEMENT INFOWMATION DISPLACEMENT INFORMATION

POINT U V W POINT U v w

31 8.719E-04 -1.606E+00 0.00 31 9.78SE-04 -1.657E:40C 0.00

110 -2.913E-13 -1.339E4-00 0.00 110 -2.960E-13 -1.361E+00 0.00

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS

NO. 
NO.

112 1.214E+04 3.765E404 112 1.229E+04 3.827E+04

100 -1.086E403 3.870E+03 0 -1.1OSEI03 3.933E403

105 -1.354E-04 1.302E+04 105 -1.378E+04 1 .323E404

105 -6.350EI03 1.226E404 105 -6.472E403 1.246E04

74 -9.828E4-02 4.815E-01 74 2.]03E +03 1.673E40 3

81 2.107E403 1.492E+03 81 2.365E403 1.675E+03

66 2.107E+03 1.491E+-03 66 2.365E4-03 1674EE03

42 -4.767E+03 2.056E,02 42 -4.921E103 2.121E4O2

3200 lbs Centerline# Center of Gravity
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LOADS .LOADS
POTNT FORCE X FORCE Y FOPCr 7 POINT fPPCF X FORCE Y FORCE Z

15 0. -2.000£+02 0. 15 0. -3.Q0OEf02 0.
30 C. -2.00OE,02 O. 30 0. -4.000E 4 02 0.
112 0. -2.00£,02 0. 112 0. -4.000FO02 0.
115 0. --2.000E02 0. 115 0. -3.100FA02 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
POI11T U V W POIVT U V W

31 -1.073E-04 -3.704E-01 0.00 3] -1.904E-04 -6.575E-01 0.00
110 -8.527E-!4 -3.920E-01 0.09 110 -1.513F-13 -6.959F-'01 0.00

ELEM NORMAL STRESS SHEAR STRESS FLEM NORMAL STRESS SHEAR STRESS
NO. NO.

112 3.733EtO3 1.102E',04 112 9.632E403 1.966E404
100 -3.181F0?2 i.33FI03 100 -5.644E402 2.019E403
105 -3.894E403 3.810E403 105 -6.935Et03 6.791E'03
105 -1.790E+03 3. 589E403 105 -3.192E'03 6.446E103
74 1.209E'02 2.912E-01 74 2.046E402 2.179EF00
61 -2.593E402 1.834E402 1l -481F02 3.679E+02
66 -2.593E02 1.835E402 66 -4 .323E02 2-832F02
42 -1.l0QE4-03 4.738E101 42 -1.951Eý03 8.420E'01

LOADS LOADS
110111i OP'FE X FOPCE Y FOPCE z rinI~lv FOPC•E X FOPCE Y I OPCT' 7

15 0. -3.100E,02 0. 15 0. -3.100 ,E02 0.
30 0. -6.000E'02 0. 30 0. -8.0.OE'02 Q.
112 0. -6.OOOE,02 0. )12 -. -8.000EIC2 0.
115 0. -3.100E402 0. 115 0. -3. -100E02 0.

DISPLACEMENT INFOnMATYON DISPLACEMUNT INFORMATION
PC) tiT U v w Nu I rr U vv

31 -2.440E-04 -8.427E-01 0.00 31 -2.977E-04 -].928EI00 0.00
110 -1.939g.-13 -8.919E-01 0.00 110 -2.3r6E-13 -1.OROFE#00 0.f0

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHEAR STRESS
NO. NO.
112 1.818Et04 2.537EI04 112 2.073E'04 3.]- 3F'04
100 -7.243r'02 2.57BUE0) 300 -0.81(E'02 3.143C'03
105 -8.934EtO3 .757fE03 105 -1.093E 014 1 0721. 01
105 -4.120E403 R 400iB03 1)5 -5.049Y'0j3 1 03?E u1
74 2.42OL402 2.170E100 71 2. ClUEf02 2 11,2V (.)
81 -6.797E 02 5. 5C64EU02 81 -.8.7 ' 3L 02 7 .430.02
66 -5.300!0EI2 2.785Ei02 rC -5.G7rE'02 2-36leU02
.12 -2.497E'03 .077r11(2 42 -3.f)4rFI)3 1 .'IT]If2

3200 Ibs Forwatrd Left, ('enter of (Grav'ity
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LOADS LOADS
POINT FORCE X FORCE Y P'OPCE 9 rool1r F0PtP X FOIPCF Y FOPCE 7

25 0. -3.100E,02 0. 35 0. -3.]0OE102 0.

30 0. -1.000E'03 0. 30 0. -1.2)OE103 0.
112 0. -1.000E403 0. 1J2 o. -I.20OE,03 o.
115 0. -3.100E,02 0. I 5 n. -3.1()OEIC2 0.

DISPLACEMENT T NFORMATION DISPLACEMENT INFOrIATION
POINT U V POJINT U V W

31 --3.513E-04 -I1.213E400 0.00 3] -4.149E-04 -1.198E'00 0.00
110 -2.792E-13 -1.284F,00 0.00 110 -V1-. 1o -]3 -1.4prJ1 O0 0.00

ELEM NORMAL STRESS SHEAR STRESS ELEM NORMAL STRESS SHIEAR STRESS
NO. NO.

112 3.527E404 3.679E'04 112 4.382E,04 4.25FE 04
10c -1.041E'03 3.709E,03 100 -1.198EI03 4.?77E'03
105 -1-293E,04 1.2696404 105 -1.493E#04 ].465E'01
105 -5.978E'03 1.233Et04 105 -6.907EF 03 1.429E'01
74 3-192Eý02 4.542E'00 74 3.574E'02 6.922C,00
81 -1-063E,03 9.300Ef02 81 -1.254E,03 1.120E 03
66 -6-353E402 2.713E402 66 -7.029E'02 2.678E'02
142 -3.593EF03 1.54qE402 42 -4. 1 O9F 0, l.IR-)1702

LOADS
POINT ror'cr X FOPCE Y FOpCE z

15 0. -3.10OE'02 0.

30 0. -1.290Eb'0 Q.

112 0. -1.290Et03 0.

u1r 0. -.3.IOEtO2 0.

DIBSLACEMENT INFOR1MATION
11OIIT U V W

31 -4.291E-04 -1.482E#00 0.00
110 -3.411F-13 -1.568Et00 0.00

ELEM NORMAL STRESS SHEAR STRESS
NO.

112 4.767E$04 4.507EI04
100 •1.272EI03 4.530E;01
105 -1.503E#04 1.554EI04
105 -7.325E'03 1.51]E104
74 3.746E#C*2 7.038EI00
81 -1-341E03 1.200Ef03
60 -7-334EI02 2.030EA02
42 -4.1H)E40] 1.RROEU(2

3200 Ibs Forward I,eft, (Ceter of (Gravity
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LOA0S LOADS
POINT FOPCE X FOPCE Y FOPCE 7 ['Olt'' FORCE X FOPCE Y FOPCFp z

15 0. -2.00OR;?' 0. 15 0. -4,000E;02 0.

30 0. -2.00CEf'2 0. 30 0. -3.70OE•O2 0.

112 0. -2.OOOF' '2 0. 112 0. -3.700E'02 0.

115 0. -2.OOQF' '2 0. 115 0. -4.,0O0 F02 0.

DISPLACEMENT T11FOIIATION DXSPLACEMENT INFORMATION
PoItlT u V w POINT U V W

31 -1.073E-04 3.704E-01 0.00 31 -2.065F--04 -7.131E-O1 0.00
110 -8.527E--fl I.Q20F-O1 0.00 110 -1.641F-13 -7..547F-O1 0.00

ELEM NORMAL STRES!; SHEAR STRESS ELEM NORMAL STRESS SllEAR STRESS

NO. NO.
112 3.'133r#03 1.102E'04 112 6.184E403 2.1191,104

100 -3-191EI02 1.133E403 100 -6.11]F+02 2.3;1E03

J05 -3.894E,03 3.810E+03 105 -7.48BE403 7.326F403

105 -1.790Eý03 3.589E103 105 -3.44OE0O3 6.8S4F''03
74 1.209E402 2.912E-01 74 2.361E,02 2.•25E-01
81 -2 593E0 2 1.834E402 81 -4.898ECO2 3.389F:'02
66 -2.593EO2 1.835E*02 66 -5.084E'02 3.671['02

42 -1.100E&03 4.738EO01 42 -2.117FiO3 9.117 EtO

LOADS LOADS
POINT'! FOYPC X FOPCFE Y FOPCF: 7P.)rcir FOP'7E X FOIRCE V FOPCE 7, . -. 00E 2 0

15 0. -6.OUOE'02 0. 15 0. -8.000EI92 0.

3() 30 0. -3.7001--102 Q.

1-2 0. -3.700CI102 0. 112 0. -3.000E102 Q.
115 0. -6.000E'02 0.

DISPLACEMENT INFORMATION EDISPLACEMENT INrORMATION

""' F UviFlo I ti T PtIT U V $.

31 -2 .601Z-01 -8.983E-01 0.00 3F 0 .r

110 -2.0C,9E-13 -9.507F-01 0.09 110 o40r.1 -1.1147E 00 0.r

EIJEN 140RJ{AL STRESS 91TE?%R STRESS
ELEM NJOPrIAL STRESS SHEAR STRESS t OS

O.No. 1O ]12 -) 444E 'O3 3. 102E'O*1 '-

112 1.369EI0 2.650E404 100 -3.I444F03 3.314E'03

190 -7,710EI02 2.741E 03 105 -9. 23 EE O4, 3.14E',E O
105 -9. 3 8 3[:]0 3 9. 170F103 1 1 1 ~~o 11,0

19 9JJOJ 9lo'j105 -5.1(;11V,03 1 OII O?

101, -4.3011'103 8.512E'03 14 4-5.1 (-31E .2 1 01 r1
741 4.33E Q 3.2ir p.1 /on '-
74L• 3.1-3,10 1 1 7 l O1 251 E4102 3.110E102

031 -5.571EI02 3.349F102 ,6 -8.91a[" 02 7.425F'02
r, -7. OOOP 02 5.54 2E42

42 -2. 669E'03 1.153EfO2 42 - .2211:103 1 .1 l:'i2

3200 II) Foriard Right, ('enter of (;rnivity'
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LOADS LOADS
POINT F0PCE X FOPCE Y FORCF 7 POIlI1 1nPrFE X TORPCE Y rrFpC z

as 0. -1.O00E'03 0. 15 Q. -1.200E,03 0.
30 0. -3.700Ei02 0. 30 O. -3. 7OOEO2 0.
112 0. -3.700E'02 0. 112 0. -3 7O C102 0.
115 0. -t.000FI01 0. 1] , 0. -1.20oE'03 0.

DISPLACEMENT INFORMATION DISPLACEMENT INFORMATION
PO INT u v w POr1T u v w

31 -3.674E-04 -1.269E,00 0.00 31 -4.210F-O4 -1.454E400 0.90
110 -2.920E-13 -1.33F400 0.00 110 -3.346E-13 -1.39FE;'O n.on

ELEM NORMAL STRESS SHEAR STRFSS PEIH NORMAL STRESS SHEAR GTRESS
NO. NO.

112 -8.259EC03 3.713E 4 04 112 -1. a307F10- ,1 2414E404
100 -1.089EI03 3.880E103 190 -1.248EIO3 4.446E.03
105 -1.317E404 1.28CE404 305 -1.507FI04 1.47OFt04
105 -6.022E403 1.177E#04 105 -6.83E103 1.340E'l4
74 4.842EF02 2.935E400 74 5. 669E'02 6.218Ei00
81 -6.92BE102 3.258E102 81 -7.604E402 3.242E,02
66 -1.083Eý03 9.307F102 66 -1.275E1O3 ] 118E")3
42 -3.774Et01 1.625F402 42 -4.324FI03 1 n64F:102

LOADS
rO11T" FOPCE X FOPCE Y FOPCF Z

15 0. -1.230E403 0.
30 0. -3.700EI02 0.
)12 0. -3.700E402 0.
115 0. -1.230EF03 0.

DISPLACEMENT INFORMATION

FlOT I' U V W
31 -4.291E-04 -1.4U2E'00 0.00
1in -3.AI;E-13 -1.56RE100 0.00

VLEH NORMAL STRE517 SIIEhR STRESS
slo.

112 -I.379E104 4.324E401
100 -1.272EIO3 4.530E'0]
105 -1.535E'c4 ].499r'0o
1t)5 "-7-013FI03 1.364EtO.1
74 5.793Et02 5.159F10C
81 -7.706E#02 S,.2i5E02
66 -1.304EI03 1.147U,03
42 -4.40BEI03 1.903EO2

32(00 Ibs FIorinr Right, ('enter of (Gravity
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A\ppeiendix F

rw) 0r75 1

A1,T 0 4375 IAF T 0 65625
Loa0s Correcled Lo 'd Val alads .. { d Corrected Lcad Valuýs0 , oI --i 2 o I/-- I . oo

4000 4dd
t150 1501 200! 2111 3 _,5,, 3450 01 205

t 6 ~~~~~~~ l0j20 b.5 15 Ad 0353

205I 00020o, 353 00w3

Lose ((4) Lateral i441 .0...41 M.I'irrq r lose 04 Lateral -o " 7

Vteel (�") 45 D9g 133 • 00013? Pc-sson ,,heel (,5l 45 Deg 201 oo.o.0

T (16) Long 3S6 CoQ00 f'or.,gs t ub (r6) Lcrg 1 587 0000587

.. - -32 -o .Y )3

I 000012- 615015 000s0__3"- 0. 0 -o8, 0315. -jý .0ooo ,34••= '

Cross. (Yt0) Lateral 0000553 300.O07 Cross (YO) Lateral 0 88 00`1

ub R)40g 1051 0.ow0I1OW, Ilube (R01) 450e)g I 2d .Q0 gQOrX3r

( Lo -§90j .0000,47t51 413 Crenter (R2) Lorg - 0 45 127,

101 0 0000217' 030 2 0004346

-(11o) -o 434l Right (Ri) atert1 4 615E .05

Cross (n2) 45 Deg 30 .0 000104 03333 ross (P2) 45 Deg 40 -0 0)i379,

(13 og 451 0000 1950E 2 10E-07 ub (3)Lorng 65 -0 0 0'023-25 22
Si -1 5 .6 9;651E 05

0-5 0 0-0013-461 ,55 -0 0001,1153 ..-

750000288451. 0012

rriroCl Ltr-a I-n S t6esse [ Strain Stresses

-00w20081 -26•E05 AEA 3 .0-)00014 -690E-03

6~5b AE ja 0? jFLE 112 00003658 58'.

Nose Lateral -000040 70E-MT3 JsLael .0502 *g665E0
WVIred 45Og0036 982.-01 r-L E 100 A/eel 450a 0000S621 i EO

I ube Lot

.00002312521 - 36 6 ELiý 2, 0- 3

-25 -3 43E-03 MLA 102 665tt jC-62.6

cross Daerg o6&-0i iA 5 M?2 os aerl -006 621 -604tube o& 2 Coo•.0. eL6 74 ub. 451. 000t2062 3 42E-'041•

e o 2ij74EO05 65E-. 02MAT 2 L 3o0 051 50E-93

6(626§t 629E60. E si 05662a5 851E203

0 r . 7 A . La Lteral I0006 .tE

Crs Ueg 00003331 9 708C03 ELE 66 ross 0 0)•,4i89

3200 I!D9 Aft fighlt, (enter of Grnavity
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Constants T~ 
c-___ 7t-DeDeflection

r kvv 1 9375 
- 12

Correct ed ' Load Valueslod Ioiid-L5dVue

550 550 600j 600 01 750 800 80

t" 5601 155 5701 205 520ý 155' 570 205

49 ý6 0 00049ý$

9 00- 104 0000.10
tjs 1)Ltrl -184 -0000184 Aateriat fos (4) I-acra -0 00006

Wh~eel ()45eg -292 -0000292 Pc~sson fhe (() 45e(g -273 -0000n273
l Ube 0s6)Lon 8191 QOQO819 (Oung s Tue (6) Long 777 6600777

.0- 00-0,1;15--40 -0-00-(004-
0066021 815 19 i o 600199

-162 -0oo0i82 0315 -181 0cool8r
Cross- (110) Latrera 1410 000141 3 6 Cross (Y 10) L1ateral 844 6)0018-4 4
libe (RI1) 45 (eg -305 -6000o5544 - ub (RI1) 45 beg -0§ 060o70902
Center (R21 Long -24 -*6664015: 4130 (Rj2) j LJJg0 00054907

Right 1P) Lateral 20- 00000W6 1 54 434 RIght (11t) Lateral 30 000oo9231
Closs (P2) 45 De-g -50 -0 0001724 03333 Cros s (RP2) 45 Deg -55 -000018 954i
rube (.P3) Lon'g -8C 000034784 2 IOE-07 TUbe (P 3) Long 90 666039132

000W078843 0- 0-06 6 w3-842
Stra-,I n Stre-s ses PrInci at1 ISI an Stresses
.-ooooe39e It 1OE04 MAT 3 -oooosgqs -1 OOE'04
000052686 7d41F.03 ELE 112 66000515- 7 48E-03

lose ~ .Laerl -00004718 -2 -3E: MA T 5 Ios Lateral -0000401 -75l6
Whe 5eg +0108 24; ELt j607 -9 ISeg 0o0011 i I -oA

-00004835 -1 31E0 1½ .2 -0000428 -1 21E-04

e-~~ I13ef



DeflectionS ceflen e hur
FWD 1I97 1 625

A25 AFT 1 5625
loads Corrected Lod ValIe oads 1Coe cted Load Values

9501 58.o I03Oi 5'.851 12001 635

520 155 5 70' '5,5
stf|'IIs Shlldlnz

" .. ..... -164. 0 0O164 ' m 51

4id4 0000 494 49 ow00 49'110:31 o ooomo 1021 c CM I o--
luse LYa)taeral 1 0 65 0013'. r~Alerral t (se It alk;[al 0000102

-t- (96- 70000027,0 ,,sonI ,

-ee .5 45 C ~ < 0-02?272l (()- e -2u. 0 060-613
lue (Y6) Long 7631 0O007063 roigs Ulbe ((6) iLu,,g 746 O0006146

-30 .0 OC0 % .. -V1 -0 060627

-i0. .o 015 0 3;.,5 -1781 .0 000,7
Cross ((iD) t alerM" 2129 00021 29 30oo0.07 Cross (Y1O) }atil 2 1 5 71 o002I5i

I-Ub (RI1) D4 eg -455 0 00082719 lube (RI1) 45 Deg -460; 0 0x3063F28

Center (RC) tog -400 0o0006556 431, Cenier (R 2) 1Long -405! 00o:0,638

60 000o1304- 0302 60 000013 30it
3002E.07 0

26 0 0000495 .... 0 0COO 1953

t01 I 41 0012 3031  43 RIrt ul (REl 3 0kr 0 doo
C 32) 5 eg ,65 *000022412 03333•, 2) 45 Deg J 6o o ,68-.

S([3)Iin 1  9 0 00041306 2 102.07 liube tR3l jLung ;0ul4i3t
'00235 -55 o0000Th58i

-35 000051921 135 0 005i92,

Strain Stresses PnralStrainl Stresse~s
05717 .9 49E' 03 MAT 3 -0000558 .9 1 BE .0316i ýF L• b• [EL E "I110 00 50 C5 7 58E -0 3

ilose L ateral -0004242 -1 74F-03 MAT 3 os alaterl -0000O10 1 -1 19E.03
WheLel e 01 205E0010.2 ELE 00 AVlne-el tIDeg 00010506 2 17E,4O.h,,be -Lor -•; .1°'o i•;a :o. • I, . ,- ,o

S-I-00004123 -1 16E.04 MAT 2 -:010004G6.1 I 6E-01
6& 666hý t~-b REL 105 0 6662 0061 2 58E&03

FCros- jlateiral .6006135721 -18S62.0-1 MAT 2 ros [alera-l -0001.373 1 68E-01
-mce n4eSTee 00028306 799•.0 •0 74 rub4 6e 000286671 0609. 0'1entenre L Lr I 0

0 0001304 3912E03 AI 2 3 391 E0
000604953 i 492.04 EL E 61 0 0004953 I '-t

rghl Later-l 000)245 -31JE,0I MAT 2 Rirt Lateral 00 C00231 -i 35E -0-

boo*eg 00071 233E'6 EIE 66 Cro Deg 0000D751 225E'0t1

-0 6ooo900 -8 72Eo03 AT l 0 l00 7

060013 361-2 212 .2 -E 01 11 526E0'o

32001 II)s Aft tight, ('Center olf (Gravity
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Deflctio Llfip~ctiofl

-- Corirecled -ILoad Value$ Loads Corrected Load Value-s
135 18 1400' 635 iso ss 1600 635

520 155 570 205 520 15 50 0

Noac (Y 4) Lateral -14 -0000141 M4aterial js (Y 4) Lateral -163 *00l moi ,

Wheel (.Y5) 45 Deg -2 0 0000262 Fois~on ee (Y5) 45 Deg -261 -0 000291

TUbe (r'6) Long 742 00D00742 'young s b (Y6) Long 761 0i 0ro606

0- 0-000113 - 6150 i83 000013

Cross. (Y-Io) 1161all 232 000232C 3 OOE- 0-7 Co- (Y)Lateral 2583 0002583

TUbe (P!) &Seg -49 C-0-000899 rub M(I) 450Deg -5ý i60 , .010-1 -00
lCentet (P2) Long -430 -0 0007047i 1 Cner (2 Long -495 o cioc081131i

66 0000 1304- _030. 70 0 000 1121 F

270 n rms'; .e..V. 275 n0000523813~

flight (RI1) Lateral 45000013846. 4340~gr (I Lateral 45000013847
Cross (P 2) 45 0e~ 6 -00002241 0 O3333Cos (P 2) 45 Dg -5.0 00022,112

tube (RP3) Long 100 0 0004,14 2 t0E+07 ub _(R3) 01L100 0000-134S

-60- -0 00-0-27 906-65 -0 00030232

370 000142302. 415 00015I9s609
't§Isires-Se, s __rfinci al tri Stresses -.

-0056 -40E -03 MAT 3 -0000569 -9 56[7 t03
0000506 75l 3 E-LE -l2- 00004932 7 1iE 03

Nose- Lateral - I0416 - 80E-03 MAT 3 IJose Lateral -0000427 2 02E-03
45_6e9 000i0156 201E0 EL iO heel. 45e 0001025 2 09E.604

-0000403 -1 13E04 MAT 2 -0.000401 -1 l3E*041
0000199 2 552-03 ELF. 105 00004 2?.0 1

crross- Lateral .6600014746 -1 -7 8 E -0 AP -AT- -2 rot Lateral -0001665 -2 07E+04

rue45 O-eqg 60003968 8 75E.06 ELE I4 tube 45 Deg 00034,364 9 686.04

00034 3iEý031 M A- 12 00001522 457e-03

00005144 1 54E40] EL 81 6 656;6j§ 1ýE

RihtLateral -00I5 O 01Mt2 Rgh aea 0025 ( BO
cros 45 Deg 000066164 2486.0] E"LE 766 - 65e 000WI84 J ) 'E0-

-0001151 idE6,1A 6 05._
60002328 6~E0ELE 200t 6417E.04

3201) Ihs Aft Right, (Center of Gravity

14o1



rv6o •1.7 Two 1 875,

AFT 20625 225
L .d~s&iorrPC]-.Lc~ad -V-ailues tod orrected Load Values

17501 5115 11)01 635 191 6~5 1 9q5 6335
521 15 ic 25520 1551 7 205

ii§ý 0-0- -0-1 C1 5-152 -0000152

9? 0000097 087 olooo,

S•sI o•,• ;•i • - !8-71 oo,•_Nose (Y4) Later l 1 1 02 1 t ci192 material os (Y4) Lateral 1037 0001037
W -5 -0 00026- !oisso he (Y5) 45 De -261 -0000261

iube (Y6) oig 781 0000781 Youngs ube (Y6) Long 781 o 78•1

00000.. _0, •D•I -•. 0;•,0,•& -00.C) 0() 18 615 187 00%.187
0- 00"001 8 1 031- -181 -0000181

• _(•..• •~ ~ -l -•• -i -i o- ,-----Crs- (YIO) -i 'nrat 2802 0002802- 3 00E -07 Crs- ll)La~teral 2973 0002973

ue (17I) 1, 1 eg -595 -000108171 rub (R) S.g -615 -00 0111807

Cer (112) 'ong -550 -0000901f45 4130 L1-Center (R2) -G15 -0_,9

75 000016305 0302 6 000017392

3 •E..07 0
- 005= eU 0 00055245

ight (RI) L5terr, 50 0 00015385 434R Lateral 55 0 000113924

ross 15 e -60 -000020688 0 3332 rss I? 45 Deg -5- 000 189r).1

rUbe P)Ln 00 000043 2 IOE-07 Tb R)Long 100 000043,18

-205 -0 0007884? -200 -00007692

465 ý 0 0-0-1788,3. 9 ý.90 000188454
Strain §Stresses Pri-- I StrAin Stresses
-00005906 -§ 4E -03 -M-A-T -3 -0 000588 -§ 77E;bo3
0000226 7704 O LE. 112 iti 0052 7731Eý03

-os. r -"Late_.rl . .000 .. I O1EM 641
Wheel 45 Deg 00022548 5 IEý04 ELE 100 heel 4

-00)004091 -1 16E-0 At 2 -0000414 1 1!7E-0,
0.u001941 233E+03 ELE t 00001955 232E'03

Coss. L -00017989 .2 25E+04 MA T 2 rs.- iateral -0091 -2 45E .04
Tue4Dg 00036994 1 04E+05 ELE 74 Fubeb -5e g 0076 4 16j i; 9IE.004

0000i03 4- 8 -9 E 0 3 M-A T_2 00001739 5-22E_ 06
00005429 i.3 ý LF Ai 0 005525 I 66E.04

RgtLateral -0 0002262 6 57E.6i WIT2 f h Lateall -0 000207 1 2SF .03
Cros 40' eg 0-0-00 8i14-8 -24- 6 E -0 4FL E 6-6- Cr; 45g 00o0a113 2 47E 04

60002562 7 37E.0 ELIE 42 -00026536 7 64E-04

3200 lbs Aft Right, Center of (Grov~ity

i4I



netlection i
co,,,.o, -8 i5rv r)

-- Corrected ,Load Valuesod !orrected LodVlucs
1690 585 1.7 635 10 5l63

Stains 520 155 Stratrs 201 155

13 0 0005!. -3 o m30. -_ " -0 88 0 o ,•,•q
Nor, (Y4) Laeri 939§ 000(093. Mal.rial )"4) Lateral 8 0 WT3_91

I0 (Y5) 45 Deg -266, 0 00026r Poissn Y5) 45 Deg -250' 000025

.igbe (I6) Long 804 0000505 Youngs (u6) Long 5 0000615

-43 -0ooooi., -47 -0000047
11 0000191 6150 188 00mi"~

ose Y0) Laterl 2924 0002924.. I L3 l 26701 000287
lub(e RTu 45 Deg -605 .0 0,10999 be (RI) 4 Deg -590 000107262

Cente1 -0 00099159 413 ene P 2

801 000017392 302 60 00(17392

03 00E.070
290 U r~ntrS2'I iiv~

02g ( L I 0 000 53h 430 Right (P1) LGweravi 50 0yOOis538

Cros0 (R- 045_Deg0-60 -000020F8 0-3333 CrfOS3 (-R 2) 4-5 D-eg 601 0 00020(38S

lue~ 3 og 100 00004.34 2 IOE*07 Tuibe (R83) Long 100 00004i318

-80 GW 300732-0 -7 6 0 *0003255,

_ 0- .0-00073-07 -175 600-0-6; 3-0 5

San Svse Principal etai Stses

-00006104 1 -03E 404 MAI3 -0000589 -9 63E -03
0 00055214 75E0 LEP2-i6r

Nos Laleral -0000268 9 50E ;0 MAI 3 Nose Latira! -0000251 954E -03
Wheel eg 0002011 4- 5-4' _+_0- 4-ELE 1060 heel 45 Deg 00019630 4 4AE-04

-0045 .-2OEiO4 AT - 17 12 -04
0000619§9 2_3-3-E -,0_3 ELE ¶05 00001956 2 20E-03

Cr6s L 5tra 001 K600 -2 41 E.0 iAl y Lrs Laeral -6 000 4i -2 35E 04
Tub 6551; 000012 i 6ii40. ELE 74 ub 

4
50Deg 00037361 1 05E 0';

a00001i73i9 -5 2 2- E *0-M A T_2 00001739 5 22E-03

Lalr 0 00002262 6 5 7E -02 MAT1 2 Rltr Lateral -0000-226 6 57E -0C
cross 45')e q 00008148 2 4 AE .0 ELE 66 roS S 4 5SDeg 0000814 8 24 rE04 ,1.60 0 1025 7 64 E +0 3 E L A 42 I 

-L og t o o

32011 lbs Aft Right, Center of Gravity

1 12



2c413'on.-te 1 i .0 Sa t
+ Ceflrctorrl

(aitcle~tci 1 1-r values Lod Coret d Values

12C:tO. 100 635 00 5835j 1100l1 35
52JI15is: 570 2o& 520 155 570 20

0 -l ."- - -9týa 00008W1

Noe (4) ýLalerv 9 1 0 O00957 MatIerl, 4-11 La r88i)m ;

\N5t 1 US)45 Deg 91 0 2, 9 oso ,e 545 Pg 2941 .000029.1

lu"e 6) Long 41i 00008 Young s lu0e 'sf9 Long 85

?00 C 00041 0l k6§ 6OoM45

y ( l)Lteral 1 -7 10; 3 007 COE-071 1rc- ttO aea 2439 0.002439

Ceolve ((2) ýLfd' -5
6
0 -o OUJ( e78 1C nter (112) Lcrrrg -515 -000084Ac9

751 0000 X- 6 3-0-]I 300; ' 
65 o4111

210 ocs1 270 c I-
QVgt (p 1)I Jkateial 501 0 000 IS 31 434C ~Itgt (111 j-atero> 0i 0CM012308

tube (R3j lt..,i IOU V0C0043 210 9? tuls (R3) Loing 951 0 00041306,

)5 0 LK31)23i6 000027906

It' stlea~ses I-A trainl Sti; (esse.
*~~~ . 1000 E~ -OlE 0 V T 3 .oliJ -§iý60 M54A-o615§ ýIIE 1o0

__ - at -00002051 973L .0 AY 3 Ns aea 0Ti 3 0

Cros0 Laea 000A721I *21 5- -~12 Cos aea 005 1 284 '

N00002S31 '6t5Q 61 FL .1671 1 uoo'~t ý6.

lotLeftra -)0001213 2 51 BE 0 A) 2 RrtlLatc~l 00002291 -19E-i
UrnS 4') c Pq 00005144 2~ .(j 4 z-0 74166 C 45GDeg 0oo0?14fl 2 6i&.oýL-r

3200f LG L~gt cne fC t

0~~-- O-)' .3 ii 4 -0-4 LE i .



Conslants if onstants i 6reto
X eflecllon 1~ flcto

Ari AF

Lo0ad6 - o Cr'iec 'Loiad VAlues ods Cr~d Load Values
8501 5851 _1C) 65UO05 70 3

520 1Iý 70 520] 55 50 0

.0,00-147 0oCOorI d,
589] 0008 Bigcs 0 C6oo6

12ji 0 00 12"116 0 oooor6
Jose Yrdl Lateral '391j 0 000769 Material roe_ (4) Latelal 6731 000063731

Wheel (Y 5) 45 Oeg 3161 .0 003 I Poisr~on hel (Y5) 450Deg -350 .000035

(ub (6) 0o1g 878 0000878 Youngs Tue (y6) Long'90 009

- - -0-57 -0,00G057

0- 0-0-- '2 615 25 0-060-238

Cross- (Y1) It"I 26 0002 15 3 00E.07 Cs. (Y10) 'Lateral 086 0001I8mg
T ube (RI1) 'g -5 000075447 1ue (R~ 45 Deg -3451 0 0062721

Cet. 0) -460 -0 0007539 1 C enO e (R2) Long -400] 0 0006556
0-5 0-0-00119-57 030 0DOQ8

0 3 OOE0 00000451
250 000047625 -- 00044il*,-*- ~ ~ ujaabd

igt (r 1) r 40l o Owl123m, 4340 Right (R 1) Lateral 35 00001077

Cr0- (2 g - 0- *0 000206-88 0 )33 ross (172) 45 Deg -60 o000020.568
Tue (0.3) Icig9 95 0000M413f 2 lOE-07 rube (R 3) Long 90 G00039132

-4 .0 00020929' -4 -0 0 0-018-6- 04
.0- -C)049-9-p-105 0 00040363

-0~~~ ~ ~ ~ 0X- -76 62 0 o000q9999'
Pf6lSiriln Sltresse.;Fr'c Strain_____ Stress-es-

66j -9 96UE. -03-A -000C0646 -I 03E-04
00063 35E-03 ELE ii2ý 6 66ji

I4,j- l~alva -6 8w i i OtE0 MAI j OLaea -0056 6;t6E')3
W~heel 45 Deg 00019839 4 44C-04 ELE 100 he 4 e 00019391 4 30 -

-000688-oai -i 52E'0 M A Ti2 -0000)498 -401Z -6

00027 R85F0 ELE 0 0000246 I3ttE -03

Crs- Ltrt -00159 T2 A l Coss Lateral -0060? i 59 i -1 43E0
!u ~ 40g 00027723 7 80E+04 ELE 74 rube 45eg 00D023719 167E.04

b 606 i V 359E*0 M At T 2 9 M8E.05 2 93E-03
0 0004.763 1 4.3F 0 ELE 81 00004477 I3E0

RihtLaeral -00002285 7?5E-01 MAt 2 R~h aea 00228 .2 68E -02

Crs 45_Deg 00007647 2 30 * tE 66C15 5 e 0 0007274 2 1 7E-(04

-a -006- 4i~s 63itE0 ATE 12 0000548 5 409E 03

3209i lns z'It R~ight, Ceitter of (ravi'iy



cConstants - 6~etni 102

Cod Cor rect ed ILoad Values oads ICorrectsd !Loa d V- lues

4501 'I 500ý 205 2501 1l59 10j 0

-14ý~~-6 .0 000-41I 0000065'

9- - 5' 00 000
12 000012,1 081 0106io

lloe Y4 Laerl 65 0 00M66, Material Joe (P)Lateral 26C 0 C002r

Whee (Y) ASDey -315 000031. roisson hel (')45 Deg -21 3i -0000213
ub ')Long -80 0 0008 7 Youngs ue 8)Long 648 00006r4a

223 0000223 6150 172 ()000172

-18 .00-0-18-2 0 315 . 132 0000132

C 1s 0 'I) LlaI 1419 0001419 3 OOE 07 Grs- Y)LaL,,,l 0000903oo
The (1) 4Se 2 0 .00-001726CTb (RI) -17. @eg .150. .0 0002727

2)-310 *000050809 413 Cnlr() Long -205 -0000)335

0 0 0 5 3 M 0 3 0

(R Q __ 20!a 00001-5 434R ghte(Rl)5Laler-dI

-50 -166000017 0-33-33. rss ( 45 rPeg 35-000126
Tue (R3) ILong 80 00037 2 10E'01 ue (3 Long 60~ 000025088

-25 -00001 16275-000041

-80 -0 D0030 76 -0 - W12

00007499712 ow5

Stnc §rain Stresses F'rcin alI -s- --
.0000O595-j *b950E~ A T 3 .0000367 -5 44E-03

00005745j 89 Ei. -E 11- oFIZ-~ 00049 ý67E.-w

NoeLtrl-00003198 1 05E -03 VIAA T tuse Lateral :0 00024i

Wheel 4 5Deg9 60001548 ijtE15 ELt 1 00 1hel 4 eg 0(001 14B13 2 52E 0

-0095 .1 32E-04 MAT?2 .0000357 -1 00E-04
00002285 2 66 0 L 105 O00001752f 2 22E -01

Cr~- Laerl 000824 -6 3'0 A Crosi- Lateral .000C0549 -7 00E 03

Tue 5eg 00017933 5 04E04 ELIE 74 Tu 45 Deg 0006i11816 lE0

5 435E 05 1 63E*03 MAi 2 3 261 E 05 9 i8E 02
0D075 I11 -04 ELE 81 02 68 i

Right Laleril -0 0001 i9-7 -4 96.q.A RgitLlral Q-000014 -1 70

Croos 145 Deg 0000608 I BIE-04 ELE 66 Crs5e-g 0004 134E-Q4

-000442 346.0 AT.0000266 -1 72iz-0i

0p00n = 3 12E-.0 ELE 42 00061 1 o~4

3204) lbs Aft R1ilit, (?einlr of (Gravioy

14 r



O'llecton 10pecliort

-oad, Corrected t 3d Values oas Orrect~d Load Values

d 01 5 50i55
00 50!

-0 0000'r 0
30 -0 00mooI

IC -0 0000181 ae 0
- 1831).L00er¶I. MaterIal tjs Y4) Later3!

I ee (Y5 45 Deg -221 -0000022 Poisson h~t (YS) 45 Deg
fue (6) LO Ig 0- 0-000-0-2 'OU.Ig-S tue (6) Long 0

0

Cr~-(Y'Ol Laferat 58 0 00005 3 OOJE.07 Cr Y10(i) laea
lue (Pt) I:Og 05 00000454- ue (I 5e 0

Cetr (R 2) .g 60 -000009834 41-. enter (R 2) Log0

Rg H 1N) Laefal 0 000046t55 434 Right (RI) Lateral 0
C (o R (2) 45Deg .5 00000 172 '1 0333- ross (P 2) 45 Deg
lub (3) Log50 00002174 2 IOE07 lub" (113) Lorrg 0

Stiipl9rain Stresses Pic tan Srse

-0000008 -23E0 ELE 112 8 lg 6

-450e 361iE -5 -7 24E EL .E- 1 00 heel 45 Deg 0 OOE -00

-2 F0iE05 -77E-02 MAT 2 6 o6 CP.60
I ~ ~ L i~EO 7EO FL05 0 0 OOE 400

Cros. Latra P-0002?22 --3 22E.03 MA 2 6rs- Laea 6 06DE 600
dDeg 8 189E-05 i 4860 EL 74b Ik 5 o 0 00E

2rtr LatAa T188E 2 9E0 A Rigt Lateral 01 000E -00
CrOns 3 4'~ - 6?-5 '7. LE 66 Hross 45 Deg 01 0 00

3200) IIs Aft Right, (enter of Grav~ity

146



Constantsornectnd

Lodsora.i1"0 Values Loads cretdLoad Valuess

35: 30 10 40483 750 5 0
10 30 IO 40130 545 1801 595

(os (4.) Late'-' 166- 00n00t6 Niateriat hse (-y4) Lateral I 45 C0000045

I YS -4 124 1 -0000124 r' 0 ssfl vheelI US) ý45 Deg 79 -o00000c79

oue 6') IC1 1 0000611 Yourig s tube (Y6) Ltong~ 797 0000797

Cr3.(Y 10) L1 Iterat 860 0 00086 3 00E-07 Crs- (t)Laterol 1536 0001536

Iub (R) 45SDeg 2 0~ *000038t7e .-. tbe 45 Deg 320 -000058176

erlr(2 1rlq -2101 -0 0044 C 413 Cent r (n 2) Long -20~ 0004()975

1703 OC -0.07 -1 -

L ate ral(At) 0-0,0- -05-5)-0 0 -01 5 34-3 40 R ight (R I) LSater15l
Cos (R2) 45 Org 35 o 000012m6. 0333' Cross (112) 45 Deg 45 -000016 5 I r

tue (R3) Lý'nq 
6 01 0 0002608 2 IOEi,07 I ube (R3) Log80 0 0003,178,4

-15 0 OZ)O976-20 -0 0000930

40.0000t53847 000026922

105 0 000403t8 170 000065382
§itra-in Stresse% Stai ifesic- -

00066 .5 47E-03 MAT 3 -0000561 -8 IOE-03
68E. ELE ii2 006 526ýý I 16F-04

Noe alra -00102j 3 44E-03~r3 -ls Latei -0205 34 4E03

45ee 4DEV 00009472 2 IOE.0 'ELE 100OU e 45 Deg 00010466 231 E-04

-000339 *3?E0 MT2 000129 -1 2211-0.1
00001559 i 85E6i ELE 1075 0i9 20E3

CrSs. Lateral -0000620-6 9q i6f6.0 MiAT 2 ro Later al -b000093 Ji &E-04

6Tuae jF 000i36 ItE.FLC 74 iub bSeg 0026 5 66588E .6

§72.0 6E 03 IMAT 2 00001067 3 25E-1)3
0 0023 76..tF- n1 00004477? 34E0.1-

RihtLteral -0 000 1483 -6 F3E *07 MAT 2 RglLaeral- .600016 * 3 týOE,02

Cros b5eg 00046 i 250*06 ELE 56 C(OS D5eg 00005801 173-1

-00002310 -1 78E0 M-0 I-0000384 -2 88E-0 3

- 0VXA005 I 6-1F04.0 OLE 42 . 0094 720

3200 Ihs Aft Left, Ceniter of Grav'itv

i -17



Load, Correcte6 0- i Vaue -Ord Crected Load Values
415 1ý 55 120485. 15501 535 1 600

130 545 10 551301 545 1855

C__ 0- -0-0- _1159' 00C00059
~~~- -. - -1- -4 0 0X 1 1)era NoC (4 atrl .0 _00C,105

Weel (Y 5) 45 Deg 471 .0 OOC04~ P Foisson r Vl N') 145 Deg 50 .0O/5

Lue (6 ong 749 0 000749 Y'OU[gs lub ( Long 785 0 00078s

.0-00047'-60 *o0c000f
-167 0000167 615017 0017

Cross.~0 (Y)La0al 1 00019, 8- 300E+07 Crs.(t)Lateral 2372 0002372

Tube (RI) 4- Ce 405 00036?.29 Tube (fRI1) 45 Deg 470 -o 00065446

lCeirter (02) Log -340 .000572 11 enter (R02) Long -420 -000068838

3 OE00 0

265 0000904829' 2 7 000052388

igt (RI) Latra 05 O0006 9 2_' 43T flFr (Il) tater't 30 0-00-00-4311

Ows (2 5Dg 50 :0 0001724 0333.1 ..,ross (0)45 45 *0o005iw r

le (113) Lg85j 000036958 2 10E+.07 ldub. (R63) Long 85 0 00036958

-25 - om 5275-30 -0 00013953

.0-00003017611 95 -0 0003635Y~

205 -0 0-0 0 78 4 240 0 00092304
PrinmcStraln __Stresses- rfinc at tat __Srs-s

-0000534 -7 7E-03 MA r 3 -0 000539 -7 69E '03
6 6656i i 64E -.6 ELE 112 0 0006i .I 6§9E -0

NoeLatera -00001428 4 55E03 MAT 3 o_ Lateral -000052_ 1 3-9-E-0"3
W~heel 5 Deg 0.00 10058 2 26E-04 FiLE 100 t1e 4-5 Deg 0000931 66 X.64

-00003963 -1 i3E04 MAT 2 -0000417 -1 19E-04
00001743 1 80E-03 FILE 105 000116 1 4E03

Cross- Later ! -660001145 *i 36'6.0 A'2 Cos Latra -0014. -1 E0
Tube 45SDeq 00026423 7 51E+04 ELE 74 0ue'1 e 00031263 8 e85'04

650i0001 3 4-2-4- E , - MA T_2 0 0001739 5 22E -03
00005048 I 51E+O0 ELE 81 00053 15E.04

RigiPI Lattral -000019i 86 -1 25E-02 M. -0 --;7 47E0

cross b5eg 00645?;ý j3E.0. ELE 6ý Crs 4566 Io 0 j061 I 94t-04

00112 667 0 EL 42-9 j 0 1003i67 3133E-0-

3200 ibs Art L eft, Center (of G~ravity~



Def-lect ion

Lorc~ cacaue ads ;Corre'cted - Load Values.

4835 1950 2000 '1851 2010 535! 2090
13-0 54,9 54,55

49 00006041 46 o~ ooxo rn

Nos (e)Ltrl 7 0 0000 71 Material os (Y)Lateral 1

Whepel (15) 45 P, i1 3 -0 000033 r015 0r hel '5 45 Deg 18 -o 000010

r ube (r65) Lo"g 821 000082 tourrgs Tub Y
6) Long -9 0000799

Crs-(YtO) 1!rl 283161 0002816 3 0OE-07 Cross- (Y10) Lateral 0930296;7
Ilube (Rl-Ifeg 550 -0009q99 ItUbe 4Pt) DIeg 570ý 000 103626,

Cetr P) rrg 50 000085221 4130 Cetr () Long -50jO0 00009q1784
0tOrO -0000 217 4 _0_3-0-2 165- 000x02 2-8-2-7

N rr 0 1 0 000552414 C01n
Rih 1P) Iýaere 50 000015395 434 Righ (RI1) Lateral 40 000012308

Cos (R2) e5 Deag 45 -00001i551c 0333. Cros (2) 45 Deag 45 D000015516 r

tue (P 3) Long 90 000039132 2 IOE-07 (ub (3) Lon g 90 0 =039132

-40 - ooo e~o4-460 060018604
11o -0000423610- W3!5

Std "Irain Stresses Principatl StIr ain J~resin es

00688 186.§6 iE-0 ] ,,ELE 1- lZ 00062 -0110

ljose Latra -0 0001601 4 53E403 MAT 3 Nose Laea 0015 4 SEE65
Wheel 450eq 0 0010561 2 3760ELE10 tet 4 0g 5it 2EO

-5 6F6i3i -1 24i0t 0-, -T -2-0D000424 It 22_E 6i
6 -ji F LE 105 00006-178 1 i

Gloss- Laea -00017184 -200E 0,' MAT 2 Cross- Laea -0001607 .2 12E-04
tube '16 0 0003(E2100485 ELE7 rube 00eg 3o566 109 6g.0

06OM2i74 ~§6 52 oo03h MA 0023 68E0

L ter ý5'jf~ iht JLaite'al 6 6-00006 16 o' 01
Cos 45 Deg 00007165 2 19E.04 ELIE 66 Crss 1450eg 00006908 20 0E04

004 4 3iE,6 ELE 40015%51~M 45t6

320? l)bs Aft ILeft, Centter of, (i'rnvitv

I 49



Den ectio'rDelcto

rvvo FVD16262ArTi 1 75 ArT 1 5625
rLo .orrected Load Va-lS , - Loads o- orec•ed Load vles

7.5 t;0 ) 1800 A85~ 11350 535 1 400I
130 545 0. 595 5451 180 595

i •J o66o;. I Ii g 6ooo639

BIOS
rube 'Y on 89 0000

83 00001 95 000009

-'5 
~, 16 

7 0).• 

.1 
01O

4 ... ...... 79m~ •o o

ro (YhO) L ar' 1 428 0 0 00 Cr4oss 2fN ( ) Latera, - 1073 .0 0107

1uhe (Pt 4.13eg 580 -000()054 Pc1 ,, ruee (() 45 Deg 100 -0000196

Cuene (Y6) 11-g1 -5 0 000 81 Youngs 4t3( C irr ( ) Long -809 -0 ooo0so;
100 0001700 856 O00000513

2905 0 0001752r 61a- oO 8

"- -- -l b -b ---- -

RLht ( i) L Irt 280 0 002881 3i OO_ 0 hs (RIO) ~Lateral 35 ,057

Cr,, rP2 D5Lg 4 -00001(554) 033 Cos (P21) 45 Deg 490 -o00080872

ntber (R2) Lot, -5 9 0 000039) 2 I e n0ter b (2) Lonrg -40 -00003)3

-45 -000020929 0028 00187

__290 0 0tl4572500)50

hf -0000542 -7tm 40. 000130 43 -0tral053210 -770E.)

5I 724E*0-

Nose Lonera 000905 0 7WE0393 ,IAE0 Lun 90e Ir -0004 I 21E*33

-0 0 0041 *2E02AT5 -40042 -o ow mo4

Cross-i L-0ra 000468A T229 C0ss 0a-r~ (00))55 4-1 2-29
_9 5_ 0_ 0__ 113g 00033435 0 6-0i0 -6

- 000052)4 -757E03 MAT2 30Yi4 5-7 0E 03
00006525 I 14E4.04 ELE 112 000W0533 6E0

__- A2 R~lLateral -6F16 :iE-j J L ja -650000195 1 216E-03

Tube Long Lo

_!ea -00005645 -2545E.O MA! 2 03 0000554 -1 81.O.
40a 000357918 1 07E*0 ELE 71 4 tiOI0033l5e 486E+04

000J05525s Aft0 IEf, (8e1 e 0( 000533 t 0

6ý0-i 76 Wy OM19 4 6E,0



- I D- , - - LeaCio d ValsLoads •orr•ectd 
Lo15FW95 S•rDa in55 595

"ios (1) Lateral 165T Matrl 110cc (Y4) Lateral -131p .0o0o,3,
o -- "-+, -- 6; - -_ o s Te - -

00853 9o ungsr•0 5u1 (Y6) 5501 351 00959

13 54 .80 55 l i °°°5+ 180 595o

Cross- (,O) OLater, 2055j 0002055 3 E Coss- ( r a2 0o00159

ubih (RI).._ 385) 0000 7951 .u.. (RI) a 10 000056354

65 0000t 101 0 3

__e (3 4) 1a -0015Pl RI ght (RI) Lateral 22S 3 00004P31
Cross (P2) 45 Deg 156 -0 00018 5E 0333sCo ss (Y5) 45 Deg 501 000,31724

Tube (y3) Long 933 000039132 O tbe (R3,g Long 60 0
6 0 934;'4

-563 -o ocix-25 - ooo00,1r38,

95 -0 00036537 75 -000028849
.230 0000-885 215' 00007091

oooo(375 i 1-35. jLEii o6¾g4• t5•eE+O

t Y10) Lateral 20 5 100025304' 55 3 D O sE 01 Lateral -00036 01459'2
Whueel ) d5De 000135018 2995. tube 1001 heel 4 -e~g 0 012135 56E358

I-00004878 .i .3 ;,', A12.- 000049 .1 ,ii•6,4,

Crnt05- La l - 30 -o 4130 nter LR al -00 00 - 04

4 S e 0 0 6 5 197 ~ 0L W O 1 4 1 3 1 0 3 0 5 0Th 5 ( wi l6 i a
6~i~I3 3~ 6O0:68 06.

0 5 0000485 V450 7L 81 4-12 00004286 539E0

ight LatR al) 5-00000298i 2 3E01 A 434 RI9 t R1) Lateral 2000001991549E0
Cross (P 2 e)0068 55 U -of ow E% 033ross (R2 5Doeg 50 i0000172,

000052561 -4 t8E0 A0T01 r
oo27oz 0 1 030-8,O -8~t 4 58 9 000.7o49

3200 lbs ,t lreft ('eier If Gsravity

Isl

00071 1 33 +I L 11 • t ,0II454 I I I I I



rvvD 56ý5rVVD

C 1r .load Values i oads Core~cted Lo0ad C v Iues

IO 150 iO 200 0 0 05

Whel r') 4 ~ -310 -0000003 Poi19 Nhe Y)4 e 0000009

-264 0000126 610-000-

Cros- Y4l) La tel -?74 -0~ O 00274 Cross-ia (y') Laeral -5 -00
Tuel (RS is.)4S g 1 -0 000222 lube (RIoisson

C e n t e r. ( R 2 .o- r -7 -_0 4 4 13 C n r ( PY . ) L o r eg - o o

R~g RI Laerl jb :0 00001538 434 fir (R)Laeal6OM

_ 0- -0 000061 2 333 Cros2 (R 2) 45 Deg 0
Cuene (112 'Long 350 -000015? 24, 4130 Tb (R 2) L1ong 6

.00001 V i.3

700 0002692"
Strain SresseStressies

-00002054 -2 75E-03 MArT 3- 7 456E,.06 3 g6tE -62
0000666 4 68F -0 ELE 112 2 454E-05 6 39E 02

Nose Lateral -0023 36E A3 hoeLatrl . E-S 2iE0
Whe 45 Deg 00005053 9 39E+03 ;ELE 100 hel 45 Deg 7 489E-0Oi 1 64E-01

I66&i Ub Lo -l ---- Lon 5  
-I

0.00)39 t~E.OEL 15 248F.05 3 2BF402

Crs. Lateral -00003238 -3 82E. -0 AT 2 ro; Latera -lCt)5 *571E 02
45-Deg 0000609 1i9SE-04 ELE 74 ue_ 45 Do 310?E06 .7 Bbt*Or

Lo- -i.6 - ter ~ I ~ong
000019055 57211-02 MTI 2 BiE0

ig~t Laea .8 35?E-05 -2 55E #QO MAT 2 Rih ateral 0 0 QIJE -00
cross 75e 0021 46E -0. ELE 66 Crs ~ Deg 6 6 or5t.66

-921-9 -~5 82E 02 MT f 6 666 .6o
00004165 iý .000EL 4

3200 lbs Aft Left, Center of Crvt



_ -DefectionDklo

C' d o-rr'-cte -ad- V'alues Loads 6.- oriected -0 Lad v~aIuq-s_
350' 350 4()'. 400 - 50, 800 8001

350 3501 40V 400I 50 60- 10 6i

5 _00054-209 -0 000209
0 006 12 0001022

Ioep. (Y4) Laterel ~ 3 7 7 0000372 Material Noe (Y4) Lateral -570 :0 000 5,7

Whe ( 5Dg 191j 00001gi foisson hel (Y5) 45 Deg 318 -0000318
lue (YG Long 770 000077 Youngs yue (6) Long 1302 ooc 003o0

Cr5- (YI) ILat.rat C' 5 0000955 3 DO0E 07 Cross- (YIO10) ler 19175 0 001915
Tube f45Deg 205 *000037269 lUbe (RI1) 4eg 400 -00007277

Center (R 2) Long -10 0 0002622A 413 Center (R 2) Log-360 -o ooosqood
j5 00004M91 5 0302 55 00()011957

0 0323G6 z_ 26S0 00oooI53~
Right (R1) ILatlarl 5 0000015385 434Cgh (RI1) Lateral 20 000006154

Cro-ts (R2) 145 Deg 40 -0 00013792 03333.Crs (R 2) 45 Deg 55 -000n01896 4

Ilube (R3) Long 60 0 0002608e 2 10Eý07 lue (R 3) Long 80 (003478 4

O_ 00,009-30-2-45 -00002093

-11 - 0 D 0 42 -0- 23_ 5 0-00-0906381
Strain Stresses Prn~IStra~ln Stresses
-006455R -I0_ 7 E_ _0-4 M A T3- -0012 do -i ý . 84E.O.1

N~oseLart -0 0004925ý -4, i2~ AT 3 Ns Lateral -0 000793 .6 73E-03
Whel 4 00895 1 72E+04 ELE 100 4ee 4Deg 00015253 2 8E+04

-0215 -37AE-03 AT 2 -0D000696 -1 98EC'
00003384 02 E 63: ELE i5 6 00003 1213 3 *E+63

Cross- Latra -005Z -682Es Ml2 Crs-Latea .0 001221 I E.-
-e. 450Oeg 00012884 3 S6E+04 ELE 74 Eubc 4 5eg 0 002(05 7 7 38E-0-1

0000407 14E' +_ 4 0 NO01196 3 59E-03
00003239- 972E403 rLE 81 60000453 1 49E -0-1

nrg11 taeat -56 66, i -1 02. 4iMT Righlt Latera -0000215i -8 EYE 02ý
ross 4 e 00002 1 2_9 E -0 LE6-6 ros-S 45 Deg 00006242 I 85F-0,1

-00024152 *2i+36]i -ATi O041-5OE
0000552 6rjE-0 ELF 42 6J_12-3-64'1 355t-04

3204? Ih~s ( Cnte rliiie, C enter of Giavt



Er197 AFT1 7
I d ,0CofrecteAJ l1oad Value's I oads corrected l oad Values

1010o 1os 10901 WO0 9s0 9501 10001 1000
50 5601 i610' 61-0 560l 560 610 610

-226 -000C0226 --- 214 .0000214

11Q 0001123 1091 0001091
1501 0ocoo1-, 143 0 0001-:3

Whee )N'5) 45g 30' .000037 Material 1~o 4) a'' j a..71 000
Whe .)ý0 000036 Poisson 1,eel ('r ) 45ý De 360 0 0003

Tube (Y6) Log 143-0 '000143 fourgs rub (Y 6) lon0g 1415 0001419

-i7 0060117 -1 001
-319 0000t- 6 -32 0000312

-32 .0000-30o 0315, -296 0o00296
Clows (YbO) L ateral 2623 -0002623 3 002 -07 Cos yi 10)taa 2562 0028

Tube (RI) 45 Deg 545 000099081 Tiube (Ri1) 45 Deg 5201 -0000)91536

Center (132) 1Long -495 0000811305 4130 Center (R 2) Long -480 00007,8672

000016305 0302 7 0051

Ri~g~t RTI ~ tea 000012308 434 . ight (RI) Itateral 1 30 0 00092311
Crs R)-SDg 50 0000172 1 033-3 C (Ps (2)2145 Deg 50 -00001724

rube (R)ln0 00039132 2 IOE,0?lub (H 3) Long 90 0 0003-3132

-80 .000037208 0-6 000030,232

I 0-0-001999m-- 130 o000049998

350 00013461 3406 o00013076'4
frcpStlrain Stresses Pnca)Strain Stresses

000121411 -1 97E,04 MAT 3-0Li17 19E4

00011381 11 73E,04 ELE 112 0001 t05i 1 68E-04

Nose -atra -O&0751 -j 24E-O MAT 3 loeLtrl -000064 *2 88E2-01'
Mhee 6g 007566i§; i6i0 216 .2 100 _el5e 00016842 3 OSE.O4

.0000746 2 14E-04 MAT2 -00- 3t 1 99E-04

0000327 3 36E-03 ELE IU5 0 - 0003199 3 27Eý03

Cross- -atra 6601652i -2013E,0_ 4AT 2 ro1 ateral -0001599 *1 69E.041
Fk-leg 000464 97E0 L 4 Tie415 5eg 00033944 961E-04

00001031 4 OGIL-6 MAT 2 0-01? 145tO
0 0005334 1 60E-04 ELE 81 9000553341 1 60E-01

R6h Latra .0019 k 6 865EO MAT 2 Rr9 ht Ilateral ___099 2 4&E -02

is 45pg 0077 4. LE 66 Cross 4eg 000D06822 2 05E.0

1 S4



Col-lil 05.

loadss Corected Ltoad Values Itodds Corected Load Values
600 150 15 200 200

550 550 6001 600 so0 1501 200 200

M. ~~-255 0 000255 -7 0O0

I16 3 0000163 62 0000062

Itose -744 aea *0 00074 1Material 1ue--(It;~ at.iat -389 0 00038i9

Vere '5 5Dg 381 000X 0361 .0oisson Vheel ky5) '45 Deq 124 o000012
Iluba 06) Lonrg 1491 0001491 Courig iqS Ube (f 6) ilong 498 ocooro i

-300' 30003 0315 -:.* 92 0 000092

Cos (Y11) Lateral 74 0001774 3 OOE.-07 Cros lYl IL ateral 458, 0-000158
Tuibe (RI1) 415 Deg 365 0 00066 357i 1ibe (RI1) 45 Derg 100' 0000io1818

Citr R2 Log -340 -0 0005572t 41 3(l Ctr (R)Lon'g -960 0000 14 751

Right (R 43fa Rih (RI)655 latera 0 0
ICross (R2) 145 Deg 551 0 00 01696d 0333 [Cross (R2 145 Dog 20 0 00006806

Tube LR3 ong- 85 000036958 2 tOEtO7 Tube '13) og30 000013044
-40 -0 000 18601 -10. 0001,04651

90 -0-0-0-0-34,614 25 000009615
225 -0 0 0-086 535 60 000023076

PrniaStrain Stresses ricatStramn Stresses
-0 0012404- -2 03E 0.1 MAT 3 -00 00293 4- 5-0-E -03
0 00111484 1 74E-04 ELE l12 0000308 49ý1t-03

Nose Lerl-00009749 -9 47E-03 MAI 3 osLateral -0000424 -5 81 E-03

-00007512 -2 15E04 MAT 2 -000D0242 .6 79E .03
'650000362 32ii.06 i EE 00005 186 1i ?51E -03

Cross- La6al-011169 -1 361E.04 MAT Cross. :0 aea -0000298 -3 IIE .03
65e 60002336 59E -64 ELE 74 ru-be 05e 006083j i71t+01

2730 293E -03 [AA.T2 . 167E 05 3 26E-02
0004z9 62E0 L 1 01 1i 5146.0

Right Latra -000013 -6 54E+0: MAT 2 1ih aea .8 4E.05 6 3146.-2
0-4e 0000637 i8E0 L 68E6 Cros 45 Deg 00002144 6 24E6.03

f b 0054 4BEOMAI 1 "41 .0000142 -1 30E -03
000108 3 46E06. ELE 42 06000325691 937E.03

3200 lbs Centerline, (Center of G ~ravity



IW

Conslan[• l- l- - Conslanlg

Deflection Deflection]•v•B -6 i•5 two '
I^•7 0 ^rT

50/ 5• 50 5(
_l •6i • •O .•o

0' a 0 3barns

-23 -6 dO•2i o

o OOO(K• o•"°" '•' 1:•°'•1 i o• , •,•o, <• o
,,- Eo,,g - -2• -0oooo2; o Ji

Sls -o_ _ .o•._ !,: o

.81 o ooooo• • o
€,o_•- <Yjol -4_5i -oo•r•"• co•,- <'•,o• I,.,,•,•, o

.• o

So
ILong O,

-Si§i•'.i .6 zgoz 61 d6o•,6•

Co•. -• •.-• :i z•;6.• ;,os•- 6 o ooEoo

co•; 61 6 •;• co_,_• .?j 6 •E.c,•
! ube I ube L.on I

o o•.• i •1 •®•:'°"

3200 ll)s ('e.lerii.e, ('€.lc," of (;,',•vity I

II

i•_



Ct' * ¶i l~ Values .)ad-j c recled il,ýd \'al-uCS
Iý00:0 206 OI~' 3501 10" 400

'c 200. 200 21;0 3501 316,; 400

64 0 000008 1

(. 1- I31-111 -1341 j 0 00 1~3 i-l kq*alC~ ~ (,'4) Lale,31 - o9~ * ooo.o-
Aihet (, CCgI 0 M09X~ ro'SS011~hJ 5 45 Deg 209 -O0"'

I Utt 116) Longq i 35 000 35F Ytuung:s, Iube '16) !Lc~ng I 6 o no,,,6-1

40 or--M<O99 - 2 *o0o
-56 0009

- .000155

IQ Ia, 9 0 )M
4

.. 3 00F-07 Sf'- (Yo lta 113~ 0 001 12"

bede M ( 1 .15 lj.L 12 ,o !D2 Ic r! 4 2301 -LICý,04l13 1.1

ý;edr (0ji .O 0 Owl 31 ,7 413 V ne (r? 2) Long o C 002, o

1;10000238'2 0 0369

n2 45. - 251 _-o00008. 0 333 CrSS (P2) 45 Deg 40ý -0OCCI 3,9-

i (R 3) ILOg 1 6 4 0 0106017"3 C 2,IE0 tob' ER3) Loig 6 0000?2926
00003 -20 000009302

-3 -- 0 -0 , 1-3 - 1.0 000230)70

44s- ;SrTre rianc1m
,909024,11 - ^y AT -1 0 0062 3E-04

0t 0LM269- 4 90E -1 rL 112 0. 0007f)31 8 74E-03

.Vee 45 0- y 00004324 e854350.. ~L 100 Ve4 45 (eg 006W09253' I 83E .04

* (.I _ 0 ~t ;; .5*59E -0 AA T 2 0001 1 *20E-04
157 12E 05 3 44E 02 LE 105 000,0593~ 1 -o.0

la)ea s 0it13 6iE0 A 2 ros ael -00006438 6 90E 03

45eg 0- 2 253. SK E -04 iube i5 00D01~521 435E 01

135E 51 1' 45"E 0 OAT~ I~ 49E~ ? .03
0 f00025b 7 14L-0 I U. 81 . 00003621 I 09E-01l

-6l1 L 6era 01 6u191 .?I. .AI r Late~ral 0 000164 *646E'-w

oooo,;vI 7 rilf1A I -ý~c --ý Cý341 .2 74E-0)

0 )X. I I;J 0tL.CC' CLXJ V9631 2 31E,041

320)0 Ihs Forititd Left, ('enter of G rav it j

I ý 7



Loa Io~rr~ecle'1 Lo-ad 'V-aue-s- Lod PCor d ;Load Va~lus
2 b 0; 7S6 310 80o50 310~ 1000

20 750 3101 800 260 95011 3101 1000

- - 312, 000132)risn -ee -1 45 8eg 16 .00 45es

8351 000008 60
Croi,. -~O tr) IS~ 0 (ION"~ 3Material ro (Y4t1) lLiteral 7644 0001731.I'

C.e(a'45e 270 00004290 rubesc (y 5) 145Deg 1645 w0o 3,3i
Center (V6) Long581 0000i 5,q 4)un es e Y6) Long -320 ()0001746e

_0 .,*,5 6. -2705 0 0003005

(Y I) iiatJii D . h R ) ilLAtersl2 62E0

(R? I I eg 370 000104g 033 o (R2I) 's Deg 4 950 000053631
(R" ) L.ong 63 0 -0 M W 000 0 2 41E07 etuer (R32) Lon~g 65 000028262

0 WW7609 __ý?-15 *6oo9763E0
800 30:37 60-0 0 0036

-150 000006765 145 00659767F0

StI§.En- Stre s-s es PIni) Sirain Sfiesse5
-- 00012951 -2 02 E -0 .A T 3 .000143 -2 23E404

H0015t~i 5 08E'0 ELE 112 00014r.04 2 32E -04

nose L 1ea -5 01X36 .4- 99E'.6 Al~ 3 0~s Laerl 00046 -4 4;E -03
Wl 45 DeV 0 0018 N 3 7?E#C ELE 100 dee Seg 00019697 3 99E-04

0028 53E-02 EIE 105 00002755 9 75ý -02

Croo Luerrt *00022 -104E. M.'% 2 o-Lteral -0 00?1 -1 tOE-0.1
- . 45 6 6 000)iý999) 567E; 1-4LE 74 1 5ub e- -e Q 00022065629 jýE04

2690 M2E-04w 9t 9783E 05 2 93E203
a 600001 i ti 6E.6ELIE ii a 6000090 1 I iE.04

IhI Lateral -00026-w i i3E.' MA T! 12 flRIP! LaiterailH t0005 3 50 1
Z5 6eg 00040 3 El-) 1) '6 crosq 45 De 00005137 1 51E -0'

-4300342 367.0 "-0000325 -2 30E-03

3200 Ibs Forward L eft, (Cen ter of Graivity



Lascorrected :Load Valies coads Corrected t.oad Vakies

20 550: 3(0 010 
0

26r0n s~cl 310, 0 6 O

11-s(v4) lteral -5 79 1 .0 000570 M a terial lo e (y4) Lateral

W0ee (Y5) 15 Oeg 246 *0 Cx02dr flois-on h~l (7S) 45 Deg 1 0

lue ((6) [Long 044 0001 44 roung's lb F~) Lonrg 0

-228 *0000221 615 0

C 10s (t) l ateral 1333 D000135 3 3 DE -0iro~ss (Yr10) 1 xteral

RIe P) 45 Deg 0 ()022 tube (RI1) 45 Deg 0

itr R2)Lng 1 -265' -000043433. 4130 Center (R 2) Long
1171 g 000006522 0 300

Rgt (RI1) Lateral 30 000009231 434 Rigt (RI) I aterI C,

Cos (P2) 45 Deg 35 -o00001i206 03333 Cos (P 2) 145 e 0

tue (R3) Long 55 000023914 2 IOE-07 lue (R 3) Long fl

5,-0S 0002115? 0

Stan lesse rreia Strain Stinirsses

0 0109 1i~ ~ 60 04 -Il 6 6dW66E6

Nose LateIrl -000007856-3- .5 5 4E' E A-- 3- foeL-ateal 0 6 (OE 600
Wlheel di e-g 000i65r53 3 29Eý0, ELE 100 M'ie 45 Deg 0 0 OOE'00

- -00643 1 'A9OE.OM 2t 0 -O

0 000225 I 02Ee0. FLE 1056 6EU

Cr~. Lateral .- 0099 .92E-3MA rc~s- Itater;& 6 000 9'Xt
Tub -0~e -0001 71 6 2 4- 8 7E E-- AFLE -74 lukhe 45C 1 0 0 00E 0OC

00003048 9 14E+.0 EL 81

RihtLteral -6 000029 5 1 0 E..-- ItV, 'A-2 0 r Ct

Lo R5eg 00004614 I-o 3O. 1EE6 rs SIe 01 0 O0EC'

-00003054 -26~ OS 0 A 1 00

320J0 !b 'o rwnrd I ,eft, ( 'en c r o f (~rat i



sleantstion

Loads; - CorroCled 11. ad values I !Wrj oa Vl. e

15 3501 4001 40 750' 3-0 8042

-00 4000 750 3o 80 00 72

627 00062 000098

86 0 00w38
Nose_ (Y4) Lateral -353 -0 000?5? Material Noe (Y4) Lateral -50 0 0005r
Wheel (v5) 45 Deg 203! o00,0020. Poisson ee (Y5) 45 Deg 424 -00(00424

lub (Y) Lng 47 0000947 oungs rub ( U)nrg 1427 0001427

-0o019 015-293 -0000293
Crs.(Y1O01 Laea l5 0 001-015 3- C-O-E- 0 7 Crs- Vf) bleraI 1[62 1)562

lube (RI1) 45e 1~ .000039087 ru 13/1) 45 0eq -25 6000059085
lCenter (R2) Log-I0 00002786 4130Crre (,12) Lorng -280 -0 000415592

15 000003261 0302 00OO62

(R 1) Latral~s 0 000001535. 434C Rght (RI1) 4aea 546155E 05

Cos (R2 145 DOg 35 -0 000 12W6 03333 Coss (112) 145 Dg- 1----2

lue (R 3) Long 60 0D000265081] 2 10E,07 tube (113) Long 80 0 0003478.1

.0 LXXM302-40j -0000 18E6041
50 -00001923951 -0 00C0.36537

_.q_ n18 230 0 0008845,11

Strain Stresses PrinIpallSri Str-e-sses
000118 -1 99E.0di

0.0006373 9 55E-0 ELF 112 6i ~ i~;t

NoseLatral.0 00531 -3 5E.0 AT 145 ateral -008/9 -7 02E-03
0he 0011eg -6-iii 225* ELE tOO h4e bSe-g 00017459 3 43E-0

I- lub Lon I
-616. 6 Jh.Ný~ 0000158 -23' 14E-0

000213 23E., EE 150 00003326 3 51 E 03

Crs- Lateral -00691 7 iSE* A2 Cross- Latieral -001 -I 14F-04450eg 000365 38. ELE 74 Dege 0 0006 8 0

2?6E YAT2 6 .522E 05 1 96E,03
0000 3239 -9 / 2-E-0 3 ELE 81 000410 -i.

Rl~h Laeral 5~j~j~-663'0~M~t fl~htLater."al -0000 itEL
- * 670000424 i 25E-011 ELF 66 Grs -eq 0000596 1 77E404

-000?72 2 8E.3 Ar -- 0000544 .5 0E -03
000~t~ 9S .- LF 42 0002422 3 5 717 0-1

3201) lbs F~orwar-d Right, Center of rivt

I (;(o



Correc~tej1 -Load \ialues Loads Corrected itOdValnee

11,01 317011 1200' 40 123 370 t2old 2

I1i501 370 12001 12 230 3701 20 2

ShamsI
140 00)0141 15ý86 0001585

2091 0 00020. 226 0 000212r,

Hose (Y4) L~atleral -828 -0 00OP28 Material ke (Y 4) Ltateral -9 f 0000911

WLeel 5) 145 Deg 675 000067 T'01$50n I-he (Y5) 4ý5 Deg 7ý39 -0000739

Ilube ( Y6) Long 2O3 00)02073 roung's (-fb (6) JLo;g 2280 000228

044 00o0o449 61500 C48

iss Y-10) ]Llrl 2 000 222a 300 0 C_ o7 S% 10) I~l 38 0002318

l ube (RI) 45 g 48 -0 00007 264 Tbe ((H 45) e 500 -000(209

Centerl (R2) Long -0l5 000158018, 4113 Cte P-0) ong -4351 .00007 1297

_ _ 0

RIght (RI) Lateral 35 0000107695 4340 t (PI) Lateral 35 00001077

__ 5- De 00001896 0333 o R(2) 450e 5 0000 18964

l ube (R3) L1ong 1 90 0 00039132 2 tOE-07rb (R 3) Long 90 000039132

-5000-030,2-315 65 -000030232

-145 00005576, 150j ooo 11

37ý 0 0-00-4,2-3-0 3701_ 000142302

SiraIln Sl lr-esse-s piar Stresae
-0001.818 .3 15E0.1 MAT 3 -0002,067 -3 59E-04

Nose Latera -000i32 *i i6E'06, -Ai oelsea -0 0045 .i 2iE
hel 4eg 0002,5686 503E-04 EL E 100 5ee DSeg 00028227 5 5 2E-0,1

00010756 -3 IOE-04 MAT 2 -0001127 .3 23E,0,1
0000O455M 4.32E -0. ELIE 10500425 53E0

Crs. Lateral -001423 -I 73E-04 MAT 2 ro-Lateral -0001454 -1 82E'0.

Tue 5eg 00029718 8 39E -0 ELE 45 lue4Dec 0 0030886 6 12E-04

66~ ~6 t.L 81000010587 3 26103E

Right Lateral .6000212 g07E.01 MAI -63ih Lat6r2 00212 j 9iE'Cr-

fos 14 DSeg 00007 11 2 14E 0 ELF 66 rs 4D 0000711 2 14E-0-1

-0008 8 60 MAT I 0087 8000

§0017 25 56 E 0 0L 420 6 i §6 ig E..

3200O lbs Forwar~tid Right, (Center of (;I rvi~'



Defleiho C tt Deflecth 32DnA iL. or ,• .
Ar -- 125

Correcled lLo3d Values oads COfect i oad Values
oso 37 100 420 -5~3061C 1 420

950 370 766 • +o $o 66 k)

St5ains 90 3770 1000 2 tra 550 370

A § i 000 49 -281 -0 0002C

1383 00 3F0j iji 0' 0-0t13t
§§ 60600199 15 Ucolsooo

flose (Y4) Lateral -784 .0 000784 M r Jose (Y4l) LaEag, -.33 . J) 000631

Whbeel (Y5) 45 Deg 579 .00005 75. roisson er (Y)45 Deg 377 .0000377202 090202 Y+ ourm s L e (
Ube (A) Long 20g 0682 o u loo0 2

-398 0 0)039P 6150 -308 0000308

03~ *000038 0315 .. ; *. 3-6 .0000306

Cross- (Y"0) Lateral 0 000 t4r0'. C3OOEs- (Y lO) j .•.t 1657 0001657
tue P) .50e6 6-0' -0 0-008-362e 4ub () Dg 3 0 .0000363

cr 2) Lorg, -400 -oooo006 Cr (p2) Lorg -305 *0 004999

45~ o0098 0302ij i_ý0 C)04

1001`107.- --- 0
2500000152-203 000090053

lqt (11t) Lateral 301 00000923 I 4W ih (P) ji-ateral 25 7 692SE 05

Cross (R2) 45 Deg -0 .0MI -0 724 _ 0333Cos (031321 45Deg 06 oD,661341.
lube M3) Long 80 000034784 2 10E.o7 ube (R3) Lon 651 00002826

1301 .0 0004999 e 661 -0 0o -3461r

310 000119226 205 00007884.3

ShtaL §iralrnr. Strs.ses i no at St rain, - - Stresses-
.ub- 0i< i3 I -2.•93E 0 M -0001279 -21- .IF• 0.1
0001424 2 OfE.04 ELE 61 M001t0 1ý6 7I '

Njose Laterat l . ,601M9 -9 56E.63 _At 3 Nose L3rat, a _ 000943 -6 59E.3

Wighee .0~e 0002463 l .5 862.01I T EL ]etOO , tre IA5Deg l 0-0191 30t3+2+ 7 ,E-O
CPos 2 00 281. .0003 *211E*C"e Aieg 600025_j9 KE6 LE 74 l_6bl 60 •0 beg .020 .,3E0'o

ICe Longn2

-00004316 -420 6 LE 4 i Q4 MP ooo1 2 l 61.-21it-

_right Laea .00001927 *ý5 -16ES-01 MAT 2 Cross ateral -0002 7 66
Cros dSe 00062857 8 907E-0 ELE 67 Cr 

4 5 Deg 00020381 F 23E,04

.000047611 743E-04 UFA j 81 ~~~d

660163i 4 75rE' ELE 42 0001255 32E0

3200~ IIs Forwa~rd Righit, ('enter ofGra (~ity

162



-15an1 I000

V~ee (5) 4 Deg 15 0 00 2 ile! rS 45 eg 23 -00002

Lod IiolSLadVle CorrectedLoad Values
11b0 IP) SOeg0 0 __Tbe.0 0 0 5001

C150e -1O 001 200063 01 Cete so2 50

000051-15 0 00000154

-70 0 0 200!(i O5 o E 2

Rih R) Lateral - 2 0 000 22i5 0aeii( ) 11aea ( 2

Cros (P2 45 Deg 125 00012 rross (,-5) 14(e 000 23
lub GR) Long 5 9 00009!2 2 foE.On ub (16) Long 810 0008

iS0itrat 6 8n Stres 1es 3'lc at.0 S0)i Lateale0 0002
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